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NAC e NAC

HEARATHE ASSOCIATES COLLTD "ﬁﬁf_&?‘;’j‘w” JRANATHE ASSOCIATES 0O, LT
ki il CALIRATION (367
VLS, 1
b o e i C:‘I‘I’“""":“‘""': SR Continuation ot Certificate of Cattiration Nimber 001165 Fage 1ol 2 Fages
Tak +RA0BEEN1Y
il +EREEIEE4S]
Tomust |rac-cabhration® ransces com
Wik sber waw, fransee cam MEASUREMENT RESULTS:
CERTIFICATE OF CALIBRATION The D itz s flow device wis cosbrated by direct y e Staridard Ritary D Mt {oots Metard, The Himid Al wik uied 5 3
muedium in the system. The standard conditins ate 25°C (25R:15 K) snd 760 mmbyg for standard temperature snd standard pressute respectively.
Cetificate Mo 1000165 Page 1af 2 Pages
Tible 1: The resuits af @ Staniird calibrarion data i
Flow rat Pres Tumy o | Tem matar arifice: i
MEASLERERAENT ITEM < Tip L Dxificw Cobrtia procedure: e wee g parinen] | o o ) Sianiygiow [0
e 3 Pltw [Pa] ITal L
MANUFACTURER THCH The Qwificn rs few ddewicn was colfaroted apofst . - -
W g h m' el mmig (= mmg I '’ fmdi
MODEL/TYPE -TES025K Sumrddord Rutary Displocemiuig hetar (Hooky = S e el
AL SN o Ieetier} Mol GESAME/ WA, The Wi-gli00d 1 [ TELI04 24560 23300 57,190 1568 135 w50
s rsadd o ottt ol iy, 2 aans 758.182 2,620 4010 50852 306 1756 (e
LR tHAR LA 9 1 L113 7m0 550 21960 w968 4187 2043 1060
CONDITION A5 RACEVED stiusdim Tracsubiliy: . e 1169 750320 24540 T 0007 o1 7 1134
CUSTOMER United Analyit s Engineeting Constant Co. Atd This curiiicote pravides o fdRabiity af The 5 L1419 758.202 .73 74250 W 704 15 1366
B 504 Uomau A1, Subbhurmyt Road, Bangehal, PROakhaing, oot i peconized the natiomsl
Banghok 10260 g to reidation of the infematiana! Skape il LS
psteiniof uniBs:(37) througi the VAL (Netional
RECEIVED DATE 25 0wt 2022 Metraligy instifyle of Netherimas) vla Certiicate Innarommt ik -GonR
MEASLREMENT DATE 31007022 | numhar: G160 Careetatinn coefliciant |-|: 035914
1SSUE BATE 02 Now 2022 . )
Undartalnty of Measirement: Unestalrity (i=2) oo7 mfmin
The reparted uncericinty of meaturement i bosed
ENVIRONMENTAL CONDITIONS: \an the stunceard uncerilnly multipfied By o
Ambsent contition in the 3oaratary are 3 follaw; groueapt fcine LA Which fot a nonal
Temgerature 10430 € ::mvuwum;rs-mumwhmw Tablo 2: The results of @ nctusd csbba tloe data
L i standard —— -
ARG I ik i o e et [ acarianc: with fhe GUM Flaw rato Presure | Tempersture | Tempernury | dpmoter | &p Orifice standurd Flow [,]
Atmospharic Pressane 10104 10 Pa ‘Fvalution of measirement Plute Pa) [7a] [T, v
dlate - Guide to the expression af uncertainty in m'fmiin g ‘T e mmbhg I whimin
L 1 [ 750204 24560 23000 57.190 1568 | 078 [T
CALIBRATION CONDITION; _ 2 o5 75838 220" 24.010 60,852 3.0 1100 ain
Precongition g .1lbnmxlm|=mmndm:u_m.__ , 3 1119 TEHIDA 34550, 21960 40985 4187 1279 1.060
hismoregnk Coosyion ; : g TandaLON, 4 1168 750320 74’540 4,060 30007 A7 1362 1124
5 1419 756.302 24730 24,250 QLTI T 1fitd 1368
TARULATION OF iEsUTS: Shpe (u: 128
Tha talily an next page give tho measured valu,
iraurcent {nj: o 0a0s1
Carretatinn cosfhiciant |- 095314
Unpmmtalnity {4 = Jj: noue - mifmin
***End of Cortificate of Callbration®**

ool NAC R 7 P S

. N M. Parinya Baoncharoen
BTy Soruwit Thachsdsd Caltwration Dupartmernt Manager

] Wik Ittripan Lertsamahol

:
e P — L 2 naslununy

1N WRITING FROM THE LABORATORY

TECHNOLOGY PROMOTION ASSOCIATION (THATLAND-JAPAN}
CORMORATE SERVICES 5: EQUIFMENT CALITRATION AND TESTING SERVICES
S PATTANAKARN ROAD SOF 18, SUANLUANG, SUANLUANG, BANGKOK 10750

TEL -ITIT-3000-24 FAX, 0-T7 195444
Cert.No.: 23P1400

Page: 2of 2
Certificate of Calibration — SertficaieNe.: 21P1400
P z-tud Bazult of calipration:- Without adjustment Range ; 0 InH0 1o 36 inH,O
F (= Prossurn Scale Intorval : 0.1 inH;0( The Fifth Estimate )
Increasing Pressure
Equlpment : U-Tuba Manomster
Manu s Divyer This corificate may nal be repratucad cthor than in full, UUG Indication
i et with the prioe wrilten aparoval of he head of Applied Pressure  High-port side  Low-paort side AP Etror
Modsl : 1221-36 Wi Corporate Services 3: Equipmant Caliraiion and Testing Services. (inH:0) (inH;0) (inH;0) (inH:0) {inH:0)
Serial Mo.: - .00 o.00 .00 0.00 .00
200 1.00 100 200 000
10 Ko UAE EFM,

Mo M.02002560 4,00 200 200 4.00 0.00
Condition As-Roceived:  Lised lem 6,00 3.00 -3.00 5.00 [ehes]
P— Ao sz 300 400 -4.00 800 0.00

10.00 5.00 -5.00 1000 000

Calltiration Date; 09 May 2023 1200 6.00 -6.00 12.00 0.00
. 14.00 v.oz -Fao2 1404 0.04

Referonce: F04-0T0IWSC Submitled by: United Analyst and Enginesring Consultan! Co. L 16.00 B.02 a0z 16.04 0.04
Amblant Tempersture: | 23 1 2 | °C 18.00 904 -6.04 18.08 n.o8
Relative Humidity: (53 +15) % A1 Sai Udomeuk 41, Sukhumyit Read, Bangchak, 20,00 10,04 -10,04 2008 o.o8
Phrakhirng, Bangkok 10260 2200 11.02 102 2204 004

Atmospheric Pressure: 1010 mbar 24.00 1202 -12.02 2404 004
26.00 13.02 -13.00 2602 .02
Procedure used; The wES Iy divect ison ethod againg! Pressure Measunng instrumants 26.00 14.00 14.00 0.00 -28.00
Standard acconding o in-howse calibration procedura GP-PD4, using * DKD-R 6-1 | Calbration of Pressure 30,00 16.00 1500 30,00 0.0

Gauges, Edition 0372014 * as a guideknes. az2.00 16.00 -15.88 31.98 .02

Conition of this result of callboation 34.00 17.00 -16.96 33.96 0.04
35.80 18.00 -17.84 36.94 04

1 Refarmnce standards Instumants
Instrurment Modal Serial No. Cartificate No, Dug Date The uncerainty of measuremant was £ 0.11 inH.0
1) Prassure Calibrator PO0ER 1148 MP-0137-22 24 Aug 2023 *UUC = Undl Under Calibration

" AR = High-peet side - Low-port side
) ) The reporied uncerainty of measurement was based on a standard uncerainty multiplisd
d.Scale and conwersion factor is 1 kPa = 4.0145293 inHa0 by a coversge factor k = 2, providing & level of confidance of approximately 85 %

2. This resull of calisration wes mada on requestod at the point specified by cusiomer,

4 This instrumant was used clean air a8 preéssure media
5. This Instrurnanl wes caliated by speied pressws o tigh-pan [+ side and low-porl (-} side open fo atmospheric pressure.
6, This instrurnant was instalied in verlical crentation and top of the pressure port was used a5 the mference kel

-olo-

7.The cerificate i valid only fo the item calibraled-on date and plece of cafibration.
A This Certificalion is traceabls 1o the intematonal Systom of Lint maintained thaooagh!-
-Natengl instiute of Matrology Thaiand (NIMT)

Calibratei by ©  Suwil Aussarrse o Adtmpal F
Issue Data ; 11 May 2023 [ | Pnalinae Pracpaipal
[ | Sura Suwannasi

Vﬁ“ﬂwl Panusach

' Ab e
enaslunugy Lanm:"‘ﬁlmuqu
B 0314240 a 1160341




TECHNOLOGY FROMOTION ASSOCIATION (THAILAND-JAFAN) z
CORPORATE SERVICES X EGUIFMENT CALIIRATION AND TESTING SERVICES %

SI PATTANAKARN ROADSO1 18, SUANLLANG, SUANLLANG, BANCGKOK 10250 %, F;\\:}}?
TEL, (-2717-3000-74 FAX, 0-2T15-0484 ! NEC-TIRLTH A28
CALmRA T e
Certificate of Calibration “‘”‘“‘F:‘;f itk

Equipment : Anaroid Baromedar
This corificeie may not be reproduced othes than in fl,
Manufact d Barign
i ki | wxcapl wih tha priae written approval of the fead of
Maodel 1 % Carporale Sarvices 3 Equipmant Calibration ardt Testing Services.
Sarial No:
10 News UAE.EMAZ 11012555

Condifion As-Received: Used [lam

Received Date: 26 May 2023
Calibration Date: TR Jveres 2023
Reference: 2005-0919WST Subamitted by: United Analyst and Enginesdng Considtan Co.,Lid.

Ambient Temperature: | 23 1 2 ) °C
B Sol Udomsuk 41, Sukhumiit Road,

Bangchak, Prmhhanong, Banghok 10260

Relative Humidity: (60415} X

Atmosphoric Pressure: 1008 mbar

Procedure used: The was by dirnct i rmethod againat Preasune Measunng Instruments
Siandard 1o in-house CP-P10, using " DKD-R 8-1 ; Calwation of Pressure
Gaugos, Eafifon D014 as & guideinges,
Condition of this result of calibration
1 Relerence standards instruments.
Instrumant Mode| Serlal No. Certificate No Duyw Date
1) Bandard Barometar oPiez AZ2E05046 MP-00B4-23 03 May 2024

2.This Instrment was. installed In vertical orkntalion and cender of the dial wes used a5 tha referancn ol
3. This resull of calibmtion was made on requested &1 the point specified by customer
4. This resull of eallbration Instrument wes-in assalute prassure.
5.This instrumen! was used clean air as pressum medin.
B.The carfificetn i valld only {0 the Bem calibraled on date and piacs of ealibraten;
7 Thin Cartfiication [ traceabls to tha Intamatonal Systam aof Unit msmiined fhrough:-
-Mational Instfute of Matrology Thailand [NIMT)

Colibrated by :  Suksan Khankeew P Signatery ! AHaps tE
issur Date | 08 June 2023 | 1Phaiinoe Preppaipsl
[ | Sura Suwannassi

Vf Aftspal Panurach

enaslupugy
B 0316956

TEC ILOGY PROMOTION ASSOC O (THATLAND-JATAN)
CORPORATE SERVICES 3t EOUIFMENT CALIBRATION AND TESTING SERVICES 3
ST PATTANAKARN ROAL S0 18 SUANLUANG, SUANLLIANG. BANGEOK 10250 %770
TEL 0-271 T-300024 FAX, 0-27 15484 : WACTECTIR 188
ATHIN

Certificate of Calibration DuctifaTe- N, - F2H100

Page: |of2
Equipment ¢ Oial Therma-Hygromatar
Manufacturer: Barigo This caificate may nict be tepreduced olber than in full,
oCEft with tha prioe written spproval of the nead of
Madal : . Comperats Services 3! Equiprent Callbration and Testing Services.
Serial No.:
10 Now: UAE EMAZ 114/2555

Condition As-Received: Lisad

Recaivod Date: 26 May 2025
Colibration Date: ) May 2023

10 06 Juna 2023
Reference: #05.0918WEE Submitted by:  Unitr<t Analys| and Engineering Gonsultant Co Lid

Amblent Temperature: | 2% £ 3 ) °C
B1 Soi Udomsiuk 21, Sukhumil Roed,

Redative Humidity: 180220 %
Bangehak, Phrakhanong,  Bangkok 10260
Procodure used: Calibreton wans uBing ir-houge CP-HZ accorming o compariaon
witth stanclard chillad mifror sensor for hurmidity Tuncgion ind AT with Standard
proba fior function into humidity / temparetura chamber.

Condition of thi it fibratio
1. Reterence standards imsbrumeants

Instrumant Madsi Serial Mo, Certificate Mo, Due Date
1} Hym- M2 Dew Peint Maniler s112 2360195 20703 02 Aug 2023
2) Handhedd Tharmomaser With Sosar 153 290078 231305 15 Mar 2024

2.Tho cortificate is valid onfy 1o the flom calibvaied on date and place of calibration

3.This Cestification = lracoudle to the Informational Systern of Unil maintainesd thnough:-
Natlonal Instiute of Standards and Technology {NIST), The United States of Amarica
“Technalogy Promotion Association (Tralland-dapan), NSC-ONSC Accredited No. Calibration 0008

A

Calibrated by :  Somahai Durrwor Approvod Blicar
[..'rj Chakril Wasuwan|us

Issus Date : GF Juna 2023

[ 1 Porminippes Tameyskl
| 1Wiparn Tardiyaeati

enaslunugy
B 0316275

Cert.No.: 2371856

Page: 2072
Reault of calibeation:- Witheut Range: 720 mmHg 1o 800 meikg
Funclion:- Absolute Pressurg. Scalo Infterval ¢ 1 iy | The Filth Estimats |
I Pressure
[Appfed Pressure (mmHg) | 72043 | 73067 | 740034 | 751.52 | 75656 | 761 83 | 77343 | vEATE
HUIC” inchoanon (mmHg) 0.0 Ta0.0 TADLD TE0LD Ha0 TED O 700 7800
Error {mmHg)| -0.43 067 934 -1.43 -1.46 -183 351 -8.76
Pressure
[Appied Pressure (mmidg) | 79876 | 77as0 | 76188 | 76685 | 78153 | 7an7z | 7306 | vao5e
LLIC indicatian (smmHgl raon 7.8 TERD 758.0 750.0 T40.0 7300 7200
Enor {mmHgh A6 60 189 -1.65 -1.58 A7 e -0.455
Tha uncerainty of maasuement wes £ 024 mmHg
* LUG = Linit U Calibration
Tha raported uncenanty of massurement was based on 8 slandarnd unceainty muliphed
by & covgrage facior & = 2, providing a level of confidence of appromataly 05 %,
-allo-
Attapol F.
all E5E E}gq
Cart. No.: 23H1201
Page.: 2 of 2
Result of Caiibration:- Hafore Adjustment
Function: Humidity Measuremant
Referonce Standard uuc* Uncertainty
Tomperature  Humidity Reading Error of Measurement
{"C) RRH) BR.H.) (R #WRH)
250 40,1 56 14.9 16
260 60,0 66 B0 g
2450 #0.0 T 2.0 18
Result of Calibration:- Alter Adjustmant
Function: Humidity Measurement
Referance Standard uug* Uncerainty
Temperature Humidity Reading Error of Measurement
"c) (BRH) (RH) (WRH) (2% RH)
250 401 48 55 16
20 60.0 60 oo &
250 Boo 72 54 18
Result of Calibration:- Without Adjusiman
Function: Tamperature Messureament
Standard uuc* Uneertainty
Temperature Reading Errar of Measuroment
rch el "G} (G}
19.987 200 0013 0.7z
30016 30.0 0016 T
38844 8.0 -0.844 02

UG™ | Unil Under Calibration
The reported uncartsinty of measurement was base on standard uncerainty mulfiplied
by e factor k = 2.00, lved A y 95%.

~alo-

Hfmf
tonariesna
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MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM08130002

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date :

un21204

Multi-point gas test data

Reference Value (ppb) Analyz;bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .9 0.90 0.90 0.9
Level 2 20.00% 100. 101, 1 1.2 1.2¢
Level 3 40.00% 2 200. X 4! 4!
Level 4 60.00% 3 300. . .3 .3
Level 5 80.00% 400. 400. . .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% .59
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chart I
= 400 4996
3
g 30
T a0
E% 250
= 200 04
2 e
2 s
£ 100 E
50
0 45
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
.Calculate by Approve by

Equipment : Gas Analyzer (NO2, Model : 42i

Manufacturer:  Thermo Scientific Serial Number : CM19050148

s Gas C trati Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

Multi-point gas test data

Page 1 of 1 I.Elﬂﬂ"l'i‘luﬂ’JUﬂll

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Road, Bangchak, F . Bangkok 10280
Tal, 0 2763 2828 Fax 0 2763 2800 www.uaeconsultant.com E-mail: useduasconsulant.com

Reference Value (ppb) Analyi:)bb;splay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 8 .8 .8 .8
Level 2 20.00% 1 .7 .7 .7 .7
Level 3 40.00% 2 .9 .9 4! 4!
Level 4 300. .9 .9 .3 .3
Level 5 8 400.! 400.0 .0 .00 .0
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.45
:Acceptable Limit + 5%
450 int Gas Test Chart
& 400 4
s 350
F 300
g o
= 200
% 150
£ 100 o:
50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 1o 1 naslupmuny

United Analyst and Engineering Consultant Co., Ltd.

3 Sol Udomsuk 41, Sukhumvit Road, Bangchak, Phrakhanong, Bangkok 10280
Tal. 0 2763 2828 Fax 0 2763 2800 www. com E-mail: Lcom

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM19050149

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa)

Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

PPM  Serial Number : 1180540071

MULTI-POINT GAS TEST REPORT

Test Date : Nov 1,2023

Multi-point gas test data

Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.7 0.70 0.23 0.23
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.40

:Acceptable Limit + 5%

oint Gas Test Chart

Equipment : Gas Analyzer (NO2) Model : 42i
Manufacturer :  Thermo Scientific Serial Number : CM19050150
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 21,2024
Multi-point gas test data
Reference Value (ppb) Analy?:l;’:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.70 0.70
Level 2 20.00% 100.0 100.6 0.60 0.60 0.60
Level 3 40.00% 200.0 200.6 0.60 0.30 0.30
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.38
:Acceptable Limit + 5%
Multi-Point Gas Test Chart
450
= 400 46
3
g 30
T 300
g 250
= 200
R
g
£ 100
50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

‘Calculate by Approve by

450
— 400 46
5
g 30
F 300
g 250
S 20
R
2 0
&
50
0 454
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
_Calculate by Approve by
WOLgaNeY.Ly.2023.
Page 1ol enaslamuA
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MULTI-POINT GAS TEST REPORT

Test Date : Nov 13,2023

Equipment : Gas Analyzer (NO2) Model : 42i

Manufacturer :  Thermo Scientific Serial Number : CM19050151

Standard Gas Concentration Dilutor Detail

Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo Scientific
Nitric Oxide (NO) 45.94 PPM Model : 146i

Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8

Cylinder No. : EB0143262

Expiration Date : Jun 21,2024

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

AlR LIQU THAILAND

Multi-point gas test data

Componant Requested Actual

Concentration Concentration

\ ]
Reference Value (ppb) Analy?:;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.8 0.80 0.80 0.80
Level 2 20.00% 100.0 100.9 0.90 0.89 0.89
Level 3 40.00% 200.0 200.7 0.70 0.35 0.35
Level 4 60.00% 300.0 300.9 0.90 0.30 0.30 CALIBRATION STANDARDS
Level 5 80.00% 400.0 400.0 0.00 0.00 0.00 Type Cylinder No Concentration
Remark : Measuring Range 500.0 ppb Average Difference (%) 0.47
:Acceptable Limit + 5%
t Gas Test Chart
450
= 400 4
5
g 0
T 300
& 250
(=] Y - T —_—
g 20 ANALYTICAL EQUIPMENT
2 150 Anatytizal Principle alnt Calibration
£ 100 FTER
50 L
0 457 E
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
Page 1 of 1
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MULTI-POINT GAS TEST REPORT MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023 Test Date : Nov 9,2023
Equipment : Gas Analyzer (SO2) Model : 43i Equipment : Gas Analyzer (SO2) Model : 43i
Manufacturer:  Thermo SCIENTIFIC Serial Number : 1200906875 Manufacturer:  Thermo SCIENTIFIC Serial Number : 1200906876
Standard Gas Concentration Dilutor Detail Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC Sulphur Dioxide (SOz) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM Model : 146i Nitric Oxide (NO) 45.94 PPM Model : 146i
Methane (CHa) - PPM Serial Number : 1180540071 Methane (CHa) - PPM Serial Number : 1180540071
Carbon Monoxide (CO) 984.8 Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262 Cylinder No. : EB0143262
Expiration Date : Jun 24,2024 Expiration Date : Jun 24,2024

Multi-point gas test data

Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 11 110 1.10 110
Level 2 20.00% 100.0 100.8 0.80 0.79 0.79
Level 3 40.00% 200. 200.9 0.9 .4 .45
Level 4 60.00% 300. 301.0 1.0 3! .33
Level 5 80.00% 400. 400.0 0.0 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%. .53
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl

— 400 "

5

g 30

F 300 T

£ 20

5

T 200

i

£}

£ 100 i

50
0 T
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
w3/ NV /002023 wen03eneef o NOV.. /..,2023..
Page 1ol enaslamuA

Multi-point gas test data

Reference Value (ppb) Analy::;:;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.6 0.60 0.60 0.60
Level 2 20.00% 100.0 100.5 0.50 0.50 0.50
Level 3 40.00% 200. 2019 1.90 .94 .94
Level 4 60.00% 300. 300.8 0.80 .27 .27
Level 5 80.00% 400. 400.0 0.00 .00 .00
Remark : Measuring Range 500.0 ppb Average Difference (%) .46
:Acceptable Limit + 5%
450 Multi-Point Gas Test Chartl

— 400 "

5

g 30

F 300

£ 20

3

T 200 -

5 o

g

£ 100 i

50
0 2
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)

Page 1ol enaslaAuAN
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MULTI-POINT GAS TEST REPORT

Test Date : Nov 9,2023

Expiration Date : Jun 24,2024

Equipment : Gas Analyzer (SO2) Model : 43i
Thermo SCIENTIFIC Serial Number : 1201778115
Standard Gas Concentration Dilutor
Sulphur Dioxide (S02) 44.68 PPM Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CH4) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262

Multi-point gas test data

Reference Value (ppb) AnaIyT:rpr;splay Difference Error | Percent Error [% Error ]
Level 1 Zero 0.0 0.7 0.70 0.7 0.70
Level 2 20.00% 100. 100. 0.60 0.6¢ 0.60
Level 3 140.00% 200. 200. . .40 4
Level 4 60.00% 300. 300. . .3 .31
Level 5 80.00% 400. 400. X .0 .0
Remark : Measuring Range 500.0 ppb Average Difference (% .4
:Acceptable Limit + 5%
450 Gas Test Chart

= 400 »”

3

S 350

g 30

g 250

5 200

5 150

g

g 10

50
0 4=
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Caiculate by
Page 101 enmIliauny

7t 1 3 Soi Udomsuk 41, Sushumvit Road, Bangchak, Phrakhanong, Bangkok 10260

L United Analyst and Engineering Consultant Co., Ltd.
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» .
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MULTI-POINT GAS TEST REPORT
Test Date : Nov 3,2023
Equipment : Gas Analyzer (S02) Model : 43i
Manufacturer : Thermo SCIENTIFIC Serial Number : 1182920012
Standard Gas Concentration Dilutor Detail
Sulphur Dioxide (SO2) 44.68 PPM  Manufacturer : Thermo SCIENTIFIC
Nitric Oxide (NO) 45.94 PPM  Model : 146i
Methane (CHs) = PPM  Serial Number : 1180540071
Carbon Monoxide (CO) 984.8
Cylinder No. : EB0143262
Expiration Date : Jun 24,2024
Multi-point gas test data
Reference Value (ppb) Analy?:;hD)lsplay Difference Error | Percent Error [% Error ]
Level 1 Zero .0 .7 .70 .71 .7
Level 2 20.00% 100. 1 .60 .6
Level 3 140.00% 200. 2 .50 .2
Level 4 60.00% 300. 3 .90 .3
Level 5 80.00% 400. A .00 .0
Remark : Measuring Range 500.0 ppb Average Difference (%
:Acceptable Limit + 5%
450 Gas Test Chart

— 400

3

g 30

F 300

E 250

5 200

-

s

£ 100 i

50
0 =67
0 50 100 150 200 250 300 350 400 450
Reference value (ppb)
Calculate by Approve by
w03 ) NOY.../...2023 v NOV../... 2023,
Page 1of 1 enasiumuny

MULTI-POINT GAS TEST REPORT
Test Date : May 3,2023

Egquipment Model :

Serial Number :

Manufacturer ;

Rilutor Detail

™ o

Multi-point gas test data

Anakyzer | [
U‘.SDr:;;.:I'\:‘h_l Differenca Erl(lrIﬂulu&ﬂl Errar|  [% Error

Reference Value (ppb)

Analyzer Dispiaylanb)

Bpprove by

e

tenanslumugu

. s abrgar Spoctaly Cuses
éag Fgas_ AT Uas, T

E55 1Isined Deme
FIELIY, LT

Durham, K 27713
CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protoen]

Pait Humber: EDM4NIBIEBANIDS Rufarence Muribes  122-402135867-1
Cy_hndsr MNumker, EEDMA3262 Cyinder ol me 1444 OF
Latizaralory: 124 - Dueham (SA7) - HC Cyiinder Pressure: 2015 2315
PEVE Mumser Bz203° Valve Outlel: 360

Gas Cooe: LD, NEOK, SC2BALN Certfeaten Cate:  Jun®4, 2321

Explralion Date: Jun 21, 2024

o pEA3MEd N e wath ERL ol Aasay
1w [ Anay Rl imjer, SRl Velhedn eny dDes - 1 ile o
eI 26 Sl liliea vt 3 2alRAnsE il 752 PRS2 v 5 30 S5 IMgL

1 Al 002 as
A PhIL ENErRl Ty cpindse has o
scvith adficud i e o I g2l Eval &0

Component Requisted Artiml Protoeol Tulal Ralatlya
Conzentration Loneantration Mathed Uncertainky

3 LD PR IDTES] El W 1.4% NIST TrarkaHe

MI"KIZ JRIDE 4500 PR 45,94 PRA] @1 -+ 1.4% NiST Tracealle

SJLFUR DIDens= A5.LC 224 A4.50 PP G1 =+ 1.0% M &T Iraceatly DEMeE2T, a4
CARIDH JA050RIZE 10 FE A £B4.9 PFM G - 0.7 WAT Traeable I'.End'rz:m
HIIROGEN Baarea
f—— —

CALIBRATION STANDARDS

Typa itn CylliterNo ¢ Uncertaitty Expiratian Date
TRk 20061120 TSR A9LE2 PHR NITRIC DXIDEK TROGEN =100 Mab O, 2325
PR TFABG LESSNZS 9.31 PPR HTRZEIH DIOEINFIAIR H-L W% Foh 20‘ 2020
etii L EFRTHEITE] et EELY] 4.243 PP MITROGEN DI0X JCMITRAGER -2 Fan -8, 2022
HTRM 15011023 CEATIZTT 8E.02 PR S1L_FUR CISXEIEMI | BOGEN L% Jun 17, Rz
il'FHM 14030118 CC439277 350 9 W CARBON MONZHIDS M T ROGEN -0 E% Moy 15‘. Z‘J;d

SAM. PRV a1 REGM usind abovs |5 w1l

terer s 13 he AL in't ms1y and nol el of e ongvers.

ANALY'TH.AL EQUIPMENT

InstrumentiakeMorz| Analytieal Princlple Last Multipufnt Cafbratlen
MR Jon 03 20
FIR Sun i3 2121

M eia: 5700 ARG 153 NCE FTIR Jun 03, 2121

Rloolag 700 '\r-R'Lsu'.asa 502 IR Jun {13, A0

Triad Data Available Upon Raquest
MOTEE: P #5223 007837

GROSE WT: 23.40kg

MET W 4735

The aralytcal test sewults reparted on this certificate refete any to
the cylinder number specified abowe. This concludes tha test report.

[ACCREDITED;

CERT 3ga2.é

1
tenaslumaum.

Apﬁrweu fc;r Release




THAI METEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Banghol 10260 Tel, 081-454-7804,1-2399-0469

Calibration Certificate

THAT METFOROLOGICAL DEPARITMENT

4353 Sukbumyiy, Bangna, Bongkok 10260 Tel, 081-454-2804, -2 3990449

Issiizd by : Callbration & Test Secton @ Meteorologlcal Instruments Bureau

Date of lssse 1 Noverber: 2023 Certification No, 30043 The Result of Calibration
Poge : | of § Certification No. 390/23
| November, 2023 Poge-; 2 of §
Object - Wind Speed & Wind Direction Data Logger Standard HOOK GAGE NO, 1425 TESTED ANEMOMETER
Ulirmsonbe Anemometor | Prosssre | Yocumm| Velocity Valoglty Correetion
Manufacturer SCARLET/TECH misie ek 100 | ekttt | mafmec miseE mises
100 - - - L 04
Type 3 WL-21 3.0z - = = 340 002
200 - - - 34 0.0
fg Code . Wirsless Receivar 2305DR0113 7,04 5 = - T4 L)
‘Wind Sansor #205070113 .02 . - - 59 012
Customer Unitet Anatyst and Enginesring Consultant Go. Lid, oz = = = i 202
81 Sol Udamsisk 41, Sukhumit Road, 13 : + = 1340 001
Bangehak, Prakanong, Bangkok 10260 150 - - = 4.9 o1
Calibration Condition @ Temperaturs 251 °C Barmmetric Pressura 10935 hPa 1o - - = e 042
0,02 - - - 199 0,12
NATIONAL STANDARD WIND TUNNEL  : Tnemmal Aremometer 542 S/N 21563
{ HOHOK GAGE NO 1425 * Wind Aloft Platting Board Wind Alcf Plotiing Board.
MILST. Test Raference Number 731/241460 - Sfandard Vialocity ab 20 - 3 misso LS. DERPARTMENT OF COMMERGCE WEATHER BUREAL
: Ultrasanic Ansmomstar Madel DA-B50-3TV {sensor TR-90AH) WIND DIRETION TESTED WIND DIRECTION
Sarial Numbisr 110730029 (sensor 120629586) ¢ i
JAPAN, QUALITY ASSURANCE ORGANIZATION - Standard Veiceily a1.0 - 20 s # %
STANDARD THERMOMETER : Theodor Friednch | Dry No B3B0OM4 Wet No. 8368/54 180
taslo, sl 845 Seral No. 02848057 Tharmoschnelder No 818802 210
STANDARD BARCMETER - Digital Barometer Vaisala Type PTEZ220 No. V1220018
i i - FrEhEh T Calibrozed by 6\%&‘:‘?(—'
Calibrted by + [;Ja'bmzfnk Sigr Mr. Watcharapol Subwat
M, Widcharapol - Subrwim [P Mechanical Engineer
Mechanicul Englneer

THAT METEOROLOGICAL DEPARTMENT

4353 Sukbumvit, Bangna, Bangkol. 10260 Tel, 081-454-2804,0-2395-0469

THAT METEOROL OGICAL DEPARTMENT

4353 Sulhumvit, Bangm, Banghok 10260 Tel. 081-454-2804,(-2399-0469

The Result of Calibration The Result of Calibration
Centification Mo, 380023 Certification No. 390723
| November, 2023 Page - 3 of 5 | Novenber, 2023 Page < 4 of §
Standard Barameter Testad Barometar Corraction Standurd Barometer Tested Bacomatar Correction

Prassur Pressure Pressurg Prossura

100868 1008 068 7573 757 s
1007.51 1007 0561 755,60 756 031
1007.33 1007 013 TEE A1 755 041
100650 T 010 755,24 7585 0
100872 1007 028 785,10 756 oig
100658 1006 05 755,00 755 i)
1006.28 1066 028 TEATT 755 .23
100608 1006 008 754,00 754 080
100554 1006 A1 5444 754 04
1005.48 1006 048 75417 754 (3
100361 1010 039 751,27 7aT 037
100276 1010 a4 T57.38 787 638
1p2 £g 1008 0 757,33 757 033
100k 45 1004 045 751,18 g 016
003 24 leec] 0.2a 75898 787 0
1008 89 1008 011 15673 787 o
107 68 1508 0.4 TEEB 58 019
1006 98 1007 -0t 755,30 755 030
10pe 2a 1006 029 TEATH 785 L0
1004.58 1004 75348 753

Average HAverage

Callbrated by : G\kwl\

Mr, Wotcharopol Subwi

Calibmzed by
Mr. Wischarupa] Subrwmt

Mechumieal Enginger Mechanical Engineer

enaslunugy tenaslumuny



THAI METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangno, Banghok 10260 Tel, (81-454-2804,0-2399-0469

The Result of Calibration

Certification Mo, 39023

| November, 7023 Page : S of 5
Standard Temparaiure Sensor Reading
Tamp, Reading Correction
‘e 't ‘e
ABAR 45 02
0.2 a0 o2
1542 15 oaz

Cabbroted by ; i

Mr. Watcharupol Subwut
Mechunizal Engineer

INNOVATIVE INSTRUMENT CALIBRATION LAK e
INPEVATIVI EXSTIUNENT €0 LT AT I N HJHB
T N 18, S0 TR AR |1 TARIOR PLASE R AT §_= .‘-".".'-‘!.‘3.‘."-".""."?’.!.‘ e
AT AT FTLLSASIETT TIAKAS PROVINUTE 10840 THAIL ANED gL [ emmbimivinertie, ASOReoiveD
TELE A060-20 -S04 FAN: 1600121167341 AR mnT oy
Poge o2
Certificate No - 23-ACT-064
Request No © Req-2023-0875
Sound pressure level Calllyration Results 1 Without Adjustrment
‘Caltbration Runge Withont Adjustment (dB) Adj (dB) ¥ Ml
[dB) Messured Error Measured Error { = dB) Class 2 ( =dB)
U4 dB / |04 Hz 8301 =008 = = k13 0.40
11448/ 1000 Hx 11397 (k013 . 13 LIETT]
Frequency of Sound pressure level
Calibration Range Without Adj A u Acceptance limit
(M) Measured (Hz) [ Error (%) | Messured (Hz) | Ervor (%) (= %) Class 2{+ %)
e dB /1000 H | 00 oo - . 0. LT
114.dB | 1000 Hz 1 (00 on = - (i) LT
‘Total Harmonic Distortion plus Noise of Sound pressure level (THD4N %)
Calibrution Runge Without A U {0
(Hz) Measured (%) Measured (%) (%) | Clss2(x%)
4.dB/ EOD0 Hz 13 = LET 30
114 di /1000 H (] - W40 10
Note :

~Abgeptanee betnic win BCHRM2 2017 Clan |
+The extibtion el sxelucks ther callnmor esnies cormestio
The calitrmenn mouhs exclude the mcmaphnne solime surrectms

End of Calibration
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IMNOVATIVE ISSTHUMEN T CALIBRATION LAI
ISV ATIVIL TN MERT C0O, LT AL DFFRS

AR | SN SENTISAKDIN ) TAMIEIN HANG KA

ARPEROE BN FHILLSANITT FILANAN TIROVINGE [0 THARLAKD 18 LR
TEL: G -2 MB350 FAK G021 167180 Ry
Pagelefd
Certificate of Calibrarion
Customer
Name UNITED ANALYET AND ENGINEERING CONSULTANT Certifieate No © 13-ACT-064
CO.LTD. Reguest No | Reg-2003-0073
Adddress < 81 Soi Udomsuk 41, Sukhumvit Rood, Bangohak,
Prakiancng, Bangkok 10260
Uit Under Calibration Details
Measurement item - Acoustic Calibrator Class : 2
Manufactarer LARSON DAVIS Rangs: 94, 14487 1000 He
Model CALFS0 Nntsameant Statns - Llsad
Serinl Number 1 G457
i - UAEEFM.0553/2564

Calibration Environment and Details

Tempesature {23227C)
Humidity <504 20 %RH )
Barometric Pressare (1013 10,0 hPa )
Recefved Date : 9 Muay 2023
Calibration Date 12 May 2023

Location of Calibration = LAB 1 Acousti
Calibration Procedure  © Inhouse method CP-ACT-I2 based on [EC' A0942:201 7 Elzciroscoustivs - Sosnd calibrators

Reference Standard Mudel Serial Number Traceable Due Calibration
Sound Calibrator SV 357 38079 EEI 31 Moy 7023
THD Multmeter 015 1047763 NIMT 31 Janunry 2024
Traceability This ifi pruvisk bility of " ized nutivnel standand, snd to the
of the i ional System of Units (51,
Note

The reparted uncertainty |s based on standand ancertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approxinstely 95 %,
Calibrated By ¢ e Approved By : A
Mr. Noppaden  Luangart Mr. Pacit Muathevorn
Serviee Culibration Enginesr Calibration Engineer Supervisor

Tssme Date 12 Muy 2023
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INNUVATIVE INSTRUMENT UALIBRATION LA

DRV A IVE I TH UMM E0 LT, HEAD LY L

T MO | B0 SERTINAROR || TAMBON BARE RATI,
AMPEIOR TIANG PHLLSAMLT PRAKAN PROVINGE 10540 THALAND

TEL A S| A 10 16 TR
Certificnte of Calibration
Conssumarr
e UNITED ANALYST AND ENGINEERING CONSULTANT COLLTD Certificste Nov 1 23-8LM-224
Adkdress 00 S Uk £1, Sobhunwin Rood, Bangek. Prakanong. Bangkok Request Niv: Heg 26231412
o
Lnle Uneer Calilieation Deralls
Mensurement igm | Bound Level Mitor Misrophone Class @ 2
Mdamafnctirer LARSON DAVIS Microghone Model . 375802
Mo a1y Merphone SN : 011752
Serial Number 1 DOOFIRY Proampdilior Model | FRMLaTIR
] UAEEFM. 1052562 Preamplilier SN | Q3607H
Hesalution Lol e Incrurment Searus 1 Usell
LCabibwatinn Envirnmment snid Detulls
Temperuturs 1 ICEIT
Humidity S0 0 Y
Barmnetric Presure I LS Bt £ 100 bty
Reonud Dot 26 June 2023
Caldmied Dae 24 Jone 2023
Calibration Procedure Frrbone: thisd CT-SLMAT based o [EC 616723 0 2013 Electrmicoustics - Sopod lovel maters - Mot 3 Perimdic tosis.
Locatkon of Calibrathon L Acmutic
Befervnce Seandard
Inssrument Hrund Model SN Dhue calibragion Tracchillty
Stanidard Microphone GRAS HAN 1REz73 6 Octoher 2023 GRAS
Mukifrequency Cafibrator Cumt Quaesyieal EFAMNNIZN 29 June 2023 TSt
Ao Ciemerator Svanich. Svandl}| 5]} 12 Octesher 2023 WK Eloctric
Mt

Thie: eopotid uniestaingy, in Dascs] o seanidand unceetaliny mubtiphied by Be Coverage Fagtor & = 2, providing o leve] of confidence sppraodmately #5 %,

Approved By ¢ AN
—
M. Paclt Matmayion

Colibation Evngites Supessisnc
Tasse Dt ; 28 Juse M3

Five ronidis rolaims vty i the liem vt The Al withes

tonarslieaunRy.



INNOVATIVE FNCTREMENT CALIBERATION LA
IOV A TIVE B TRUMENT C 00, LTI HEAD FCE
=L R 10 0 ST AKDIN 1) TAMBON BANG KAED

AN IE BANG) PR EAMUT PRAKAR FEOVINGE 10330 THAILARD

s 4
WA bt fumurd s A CE M E DT E

SALTTATION LASCRATINY

THL: Vb2 e b ] A (i T A ain
Fage 2%
Cerificate No JHELMIT4
Requicst No R 20231411
1. indlcation at the calibration check frequency
UL Sertimg Nominai Before Adjust After Adjust Aveeptunce
UNCERTAINTY
FAST/A 131538 Level [LES ERR uue Enn Limiy
Cubilwutar Setting (L) iy (1] am (CLY] (B2 (1dm
16500 Hs 114 dB Hat a4 i [J5R} LY az ha
Mo - b hrie- sensitivily wis exiabilished by e e of Soonl Cdlitmator Braml SYANTEE, Model 84 154, 84, 71246

. 5elf-generated noise, Microphone installed

L Mewsrul | UNCERTAINTY
FAST /310
VUE Walghting (am (e dn)
A nn a1

3, Seif-generated noise, Micraphane replaced by the electrical input signal device

WIDE Setting.
Mensmreil UNCERTAINTY
FAST/371W
UUC Walghting (LU [
A b1 ) al
[ b A al
2 ni awl
Atoustie signal test of freguency welghtin [Without Windscreen)
Davintion from varions Frequeney Acceptumey
UUC Setting INCERTAINTY
Welghting Respons curve Limit
FAST/37-139 A z
STD Setting B) il teom i
15 Hz o a2 L o n
10 M (L] a0 ) o8 e
) e (] Ll Ll [ L2
000 He 14 24 24 [ i
The sy deneepe in hll, withous 1 the b 3~
endslunIvau:
INNGVATIVE INSTRUMENT CALIBRATICGN AR
INMENATIVE TP AERT C00. LTH AL ORI
FOBNRLIEY |1 501 UR TERAREIE 11 TARIIN BANG KAED e
AMPIH ELAR PRILLSAMUTT PRARAN FREY (N E 10880 TRAILAND M AEcAEDITED
TEL (RRHEIL T8 | FAN: TAARET] 1T Hie CasiniTn LG ATon
Page 40
Cemificats Na 23-51M-223
Requese Ko Req-MEH 1412
7. Long Term Stability
VLT Serting Musited T
FASTIAITTIW e
ST Seriing [ L4 dE
linitial Han
Final 1
Dexiandd I
8. Level lingarity on the reference level range
UL Sentimg Andlelpatid Devlutin Asceplance
UNCERTAINTY
FAST /A DT-139 REF (LB ERR Lt
STD dB (LT [T it (a8 iz dBy
11on 41 o e nx
13500 18 1308 3 11
1400 134 34 e 11
[E 1w 1208 e 11
12400 1 1248 e 1
11900 19 108 e 1
1000 [ I e 1
[ 1 1o it 11
i 1o 1o e ]
o b Wy A1 11
00 il ny ok ) 11
w0 i [T a0 b H]
o 3 LY a0 u
e ] T A ]
T4 e e i 11
i o Y -0l u
00 - ik i 11
18,00 - o At L
400 ) 5% i T
a0 @i #o an Ll
R ] [ al ]
290,00 54 N [T T
Tl i il b she b colbeaeol. Th s 1t ot e Tl g Lk

tendslaumunu

PNUOVATIVE INSTHUMENT CALIILATION 1AM
NSOV ATIVE (ST MUNT U0 LTI EEAD DFFICE
000 A0 1R S0] NI ARONN | | TAMINDN BARK) KAL),

ARPIICH AR PHL L SAMUT BRAKAS FROVINCE 3

) T,

LAND

S| FAN

Tt Me=Tn

Cenilfivatg N

Requet Mo

5, Ebectrical signal test oFfEuengl weightings, Weighting nstwark respone with relative to 1 kHe

LUC Seiting Thevintian from varioss Froquency Adceplasc
NCERTAINTY
FAST /37130 Welghting Respome curve Llmit
ST Seftlng AU © () Z iy = [+ dB)
3 He S it uo i
135 411 o ui 4
p iR 174 o A i 15
500 Hr (L) ar o 15
1004) 1 (1] on i 02 Lo
20001 [z | [ il ]
4000 e ] ol ol 10
SN0 Hz o o 01 5
1000 He [0 uo A1 8NP
&, Freguency and time weightings at 1kHz
UTIE Sefting ST Meusured Acceptance
UNCERTAINTY
FAST /37150 REF i ERR Ll
UUE Wolghting () L Tl i £dlly | & dly
A Ham 140 i 5]
[ 14,00 14 i 02 02
Z RN 1140 nar [+
VI Setting sTn Mewsured Accoptance
UNCERTAINTY
T30 A REF e ERE Limit
ULC Teme Respose (i) (it Ry {+u8) {2 a8}
Fast 11400 1 oo ol
low 1400 140 o (5 L
Ty 1o 140 o0 ol
The pentity st sl ey e The cenifs ™ L Wit

PNV ATTIVE INSTHUNENT CALIEATION LA

INSEATEVE TSI LN 6 LTI SEAD (P L

TN NG 1D, SO

TANARCIRS | | TAMBON BANG KA
ARIPHITHE ILASE IHE | SAMUT PRAKAS PROVINCE 1.

THANART

Tl 21 b2 140

Z3SLM-22

Roq-2023-1412

1 o e Impmi e Irainsseeset ()

lsnarsliieounu

Centifivan: N 23SLM224
Teasquest Nu o iz3- 1412
9. Level linearity including the level range contral
VI Setring 5T Measiurid Aceeptance
UNCERTAINTY
PAST I A REF ERR Limikt
ULC Rampi 18] (B [ B {£ilB)
i i ol N
17130 i3
(803 (AET] o 1
10 Tone burst
UUC Serting. s Amticipawsd Memired Acerpranee
UNCERTAINTY
ATIT10 Tomuirmrst Ret [ ERR Ll
VO Time Rispane fum) idi [ (dh) |+ dill A+
] 1380 1349 Akt 1
Vst 2 (RLE] (kRS A2 +hiL-2%
n 1w 108,65 A4 VL5 5D
200 1285 128:3 11 I
Sow 01
2 180 108N 12 +L0, 5.0
20 1290 1241 0o [
SEL 2 10RO (] 00 +1.0,15
s [ wE -3
11. Peak C Sound level
UUE Sesting Anticipated Messured Acceptuses
UNCERTAINTY
FASE £/ p5-142 REF [HE ERR Liwi
ST Setting {dH) 1 iy &l |4l
Cermpless eycle 74 1367 .70 EE ]
Pasitive kalf cyele L4 1562 -00 0z 0
Magailve half cyele 1364 1362 20 20
The ety The LRI

tonanslimauny



INNOVATIVE INSTRUMENT CALIBRATION LAK INNOVATIVE INSTRUMENT CALIBRATION | AR

MOV ATIVE (STHUATENT £0 LTI HEAT Pl L PSBATVATIVICINSIMLNENT CO_ LT, HEAD (RFICT
0 AR |, SO A NTEN AR || TASERCR AN KATEL I SUNTINAKEHN. |1 TAMBGN AN KAEL
AIPIALL AN PUEL RAMLT BIAKAS FOVINGE 16540 THATLAND AMFNEIE IS VLS SARILT TIASATE PO ERCE 1000 THAILAN
T O3] IR0 FAK G2 |7t
Ceriifiate Mo T-SLM-224 Certificate of Calibration
Tquen N Megd023- 1412 Custbwsr
12, Owerload indication
Hama UNITED ANALYST AN ENGINEERING CONSULTANT €13, LTI, Certificute No 1 1-5LM-210
LU Setting: Meavired . . Arcepuuner
UNCERTAINTY Address Ik 4 1. Sukbumvii tomd. Bangebah. Frolsneng. Bangkok Reyuest No 1 Reg-2000-1 347
FASTIA/D [UES Limit
ST Hetring Idisy [ET L1 (ET
Positive onehalfeyde 39
Messuremen e Souogt Level Meier Mirophane Clis s 2
Nagativg cnehalf eyvie 1440
= Mimiifatires TARSOR DAVIS Micruphons Model | FTSAM
Deviated al 1 L5
Mufel LTz Mirogine S | A58
Seria] Number s Preamplifler Model | PRMLATIB
13. High Level Stabiiity 1 UAE EFM, Hif2562 Preampdifier $7 | OSS08E
UUC Setting Wheasured Accoptance "
AT Tesaliuion o1 i Lntrament Seatus | Usedl
FAST i AS (1ilE Limit
s Calllwstinn Enyiranment ol Tetails
ST Sexting (am Aty i
Temperture CEIC
milial 1380 P
Hunidiny 0 Pk £ 20 MR
Final 1380
Barumetric Pressure 1043 bt £ |0 W
Dieviatad (it} ol ol
Reccived Daie 21 June 2%
Culibrmted Daie 1 hme 2123
Calibention Frocedune inchouse-method CP-SLAM-N uad on TEC 616723 : 2003 Hiectroncomtics - Somed fevel meters « Pir) 3: Periodic Iogts
Endd of Certificate Laseation af Caiibratian Eaih Acpmiic
Refervnce Standard
Fstrument Brund Muodel ™ ue calibeation: Ircehility
Sandard Microphane GHAS AnAN IRB3ITS £ Dhctober 2001 GRAS
Multifreguency Calibrasor (esrst. Quast-vd EFATN 34 29 June 2023 Al
Audio Genermor Svaniek Svandr) 13t 12 Oxiober 2023 WK Electric
Natw
Thie rigsaried veceramiy i bemed on stndand uncerminy multipfied by the Coversge Factar & = 2, providing a leved of confidenes approcimasely 95 %
Calibrated Wy 1 b Approved By ; -"I’ﬁ
Mr. Noppudon L unmgart M. Pacit Maihiavarn
Calibwtion Officer Uabfhmivs Engincer Sapervisor
e Date 29 Jun W23
e il ppraest ol e The reauts s walibat o b il d ot

Insaxsiive -
endrslurIuqu

INNOVATIVE INSTIRUMEN] CALIFRATION AT INROVATIVE INSTIRUMENT CALIMATION LAN

BT AV IVE IS AL U0 LD AT O INRONATIVE BT MU T 00 LT, AT DFF Y

| MO0

1, S0 LN

CA 11 TAMBCIN 1A MG KAL) 000 MR T, R R TRAICTR | TN

™ BN KATTY

AMTTICE PANE PRI SAMUT FRAKAN PROVING 1 M0 THALAND ANMPVIE ERASL HLL SAMUT PFIAK AN PROVINCE 10530 TIAIL AND
TIL - bl 21 AWl 1 AN e [ERENTE S AR L PAN G|
Cestificaie Na TRINEIT0 Centificane No 2SN
R Noo RGO 1367 Tosjuess B Rl 20231387
1. Indication at the calibration check frequency
ULE Sating [ — Thefurs Adjust After Adjust Aseeptance 5. Elnctrical signal test of frequency walghtings, Weighting network respone with raiative to 1 ki
UNCERTAINTY y = I |
FRET) AT — e m— e e Lt DA Setting Thiviathon frai varbeis Froguenicy e Aceeptance
Calllieatir Sotilag i o () o {alli} {2t} L A Wrighting Respone carve Limit
1000 H 114 dI1 | 1454 a0 1as i ar a1 STD Setsing A ldi [ & [y I+ dm (£}
00 1 4l 4Ll 1
Nose Abswolitc sessitvity wans cxtahlishal by (e v of Sound Cafibraive Brand 35, Model AC-100, SK, AC-300001657
125 H Al (] Al 14
0y LI a1 4 3
2, Seif-generated noise, Microphone installed 500 Hz Al (1] 41 i3
LU Setting ;
T 1000 He 00 no e 12 .u
Mess N 5
FASTFaTeiis el | UNCERTAINTY
200 e o () (1] 10
VUC Welghtlog 1) (e
000 b [ i i 10
A 41 0l
B0 Hie Rl 1 it )
3. Self-generated nolse, Microphane replaced by the electrical input signal device it okl S sl il
UUE ety
Mesared | UNCERTAINTY 6. Frequency and time weightings at 1kie
PAST /3713
UNC Seribng ST Measured Aceeptance
UUE Welghtin aB) + dB A
ighting [ 1+ dB) FAST 3Tm REF ue ERR Ll
A s w1
VUE Welghtiag [ fm ] [dht [
EiE ]
£ i L. A LA 1aa au 2
3 3 0
C L1d,ee 140 an 01 02
4. Acoustic signal test of frequency weighting L B Liind hoo b
Deviation Tram varkens Froqueney Asceptance
VUG Settny LUC Seti S0 Mesured Accrptan
Walghting Respen curve Limit il s UNCERTAINTY ooy
FAST 37108 n © T I A REF e ERR Limii
e ] [E
ST Settlag i i) {4181 UL Time Respone i) ) 1By |4 By [ di
125 Hz i i1 a e m Fant e 40 o0 7]
1008 He a0 an (1) .6 18 Sl 114 1144 (1} a2 8]
A0 He o i al i 10 tom Y400 i o =
000 He b 4 R 03 0
The il apgrnvad ol e b ly Th: st e il e herveatire

tonanslaimaun tonaslimuny



INNOVATIVE INSTRUMUNT CALIA TION LA

ISNOVATIVE INSTHUMENT OO0 LTI, HEAD OFFRCE
LAY | S L ARSMN || TAM AN KATT
AMITTROE BASL PRLL SAMUT PRARAN MOV INCE JESE THALLAND
T boaiET] e-5wndk 1 FAX a2 & L
Mage djn
Cemifieae No TSLMAID
Regusit No Rer2023-L 387
7. Long Term Stability
LU Seting Measured
FAST | A
ST Seriling (I
Indtial 14
Fmal (1]
Dhevimed oo

B, Level linearity on the reference [evel rangs

UL Setiing Aniicipoied Dexiation Acteptunse
UNCERTAINTY
FAST/ A (T7 EF ({78 ERR Limsls
ST i (B (i (4B | iy {+dmy
1400 1= 1% o0 1
1400 1= (RN o |8}
129,00 [ [H]
12400 1240 no [N]
11800 L) 1o na [}
Fhaon ta 140 e (B}
10900 [ e L1 11
10400 4 e an
Ga00 a o an L
Ho s wnae A0l L1
Blon 7] RES Al (B}
o0 u s al i L
0o ) 729 il 1l
0 ™ T a1 (8}
00 L] Y i (8]
=100 23 LR {4 L1
S5.00 % L =l (B}
SRR 54 58 L [N}
A5 00 e ELE) o [N}
4 & e i L1
3900 hil ) LA (8}
3oe H A o4 Ll
The et il The 7 b ll, et apl of e lnsiatker (e O, L
ienaslanauRu
INNONATIVE INSTHUMENT CALFRATION LAD
INNEVATIVE INSTIUAENT O LTI BEAD OPFICE
TOEM MR R SOLSUNTINAKCRN | TAMIBON ARG KALLY,
AMPHIORE IANG FHLTSARMET FRA AN PROVIMCE 10840 THARLAND
TEL o 2| e SRE | EA A 2] AT Ty
P - By
Corifioms N 23-8LM-210
Rt FRieg-2003-1 147
12, Overload Indication
VU Setring Messurod Acceptunes
UNCERTAINTY
TAST | A1 37129 rue Limit
STD Setting {di) | =dm (S 111}
Pasitive cre-half eycle s
Wemibre ane-balf cyele
Deviatad 2 0z 1%
13. High Level Stability
VD Sereing Menniral Acceptance
UNCERTAINTY
FAST /A (35119 v Limit
ST Seatlng () | £ dB (=dm)
nitial 1360
Firial 130
Devtatend ad ot 03
End f Certiflcate
Tt sl ridased il T i, pmal of e Ui Dnsinssient o

lonanslaimauny

INNOVATIVE INSTILIMENT CALIBIA TION LAR

INROVATIVE INS MEST 0L LD, MEAD O8I 2

TP P AT TV

TN MK 15 SO0 R TARCIN | | TAMTICIN IR KATD, E

A bt Burepan ade .

MO A

ITLEBAMUT PRAKAN FROVINCU 10040 THAILAND s

A A A RE2 ] I-TT

Cenificne No 2TELMCTI0
T B Heip 20231387
Level linearity including the level range contral
sTD Mlensared Aceeptance
UNCERTAINTY
WEF [ULS KRR Limi
1y iy (e (B L] {4 )
.3 s (W]
&
14 Lan ag i
10. Tone burst response
WLIE Setting ST Anmticiputed Mesured Aceprancy
UNCERTAINTY
AN Tanelsrst ek Eni Limi
VLE Time Respone ) 1) (L (L1 1L dB) (R}
200 150 1350 0 1
Fast 1 [T 1nie Akt 1t 24
(] CEE 1.6 -Ahd 5
200 1355 1285 A 1
Haw 2
1 L] 18 0.1 L A0
24 1326 1201 o |
Sk ? [t R =1 +L0L 25
14 (L] HE 12 HEET]
11. Peak C Sound level
UL Setting Amticipated Muasird Acceplance
UNCERTAID
FAST /(0812 REF (it ERR Limit
ST Serting Ay By (=i 1AM
Camploe cycle 1374 s i
Pisitive kalf oyl 1364 010 02 1
Wegaive half cycle 1264 a2 00 1

The resuina i e calibraied. fult, it laﬁ%‘l i q“

IRMEVATIVE [NSTIUMENT CALIBICATION LAl
OOV ATIVE TS TRUMERT €0 LT, MEAD CFFS

=1 MG 13, A0 SUNTINAKCIN 1) TAMBKON Basc KARD

4 THATLARE

AMPHOE TAMC PRI SA N T A RAN TROVINGE W

TR 6602 1e-SR60- 1 FAR) 000021177140
Certificate of Calibration
Lt
HNams URITED ANALYST ARD ENGINEFRING CONSULTANT COULTD. Cerfificate No : 23SLM-221
Address M1 Boi Ucdomedk &1, Sokburnvit Rasd, Hangchuk, Prokunony, Benghok Heguest No 1 fleg 20231410
izt

Ut Undder Calibrarion Detusly

Messurement isem © Sound Level Meter Migrophons Class - 3

Mumifacturer LARSON DAVIS Microphone Mosel | 375HI2
Mintel 13 Mieraphine SN 01773
Sseriad feumber [LE 2 Preamplifier Model | FRMLATIB
(] UAE EFM, 102362 Freamgilifier SN | 000K}
Hesolation ol um tipent St | Uked
Calibrution Enviromment nsd Details

Temperstun: Breeax

Humidizy S0 %R = X WKH

Batometns Prossun: 0L} Al's = 10 bk

Feelved Dube 26 Jume 2023
Culitormed Thle 28 fume 2021

2003 Fetrmnciestics - Sosnd fevel meters - Pan 1| Peridic testy

Calibration Procedare Nir-tsause metind CP-SE M0 baned on [EC B157

Lcation of Cabilatin Lah Acmutic
Reference Sunidard
Instrumserit Hrand Model SN e calibration Tracchility
Sundard Migrophane GRAS 40aN 1h82T3 £ Dhctber 2021 GRAS
Multifreguatney Calibrator Quest Cuesenl EFADINZH 29 June 1023 5l
Al Cizneralor Suarsek L] 13 L2 Otober 2123 WK Eloctric
Nate

The reparte uncertainty i hased on standard ynesrtuinty miltipfied by the Coverage Facior & = 2, providing 2 kel of coafidence approximately 95 f

Callrated By | i Apprirved Ty © A
e Nuppudon Luangar By, Pagit Mathavam

Callbeuiun Englaser Supervisor
¥ Jume 2023

walibrinion CHTlper
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INNOVATIVE INSTRUMENT CALIBRATION LA

INRUVATIV DM UMENT D, L0 HEAD GTFRE

2 M

OOF MU TIRAKGRN |1 TAMIKIN IANG KAEL

AMPHEIE ia

SRAMIT PRAK

IV INCE IS0 THAILAND

THIL {21 Sl A | =21 B |

A Bt Bt e

Cenifitate No ELMI
Requzsi No Hiy-2023-1410
1. Indication at the calibration check frequency
UUC Setting Narmi Thefove Adjust After Adjust Atorptance
LNCERTAINTY
FAST (A 137439 Level e ERE (I8 ERR Limis
Calitirator Setfing [ (L] [T [CL1] [0 (ET 1 1= dh)
10000 Hir | 14 dH 11337 LLEE ] +i 1} 13K +H03 na (K
Hate : Absalite semaitivity was extabfishel by fhe-usn of Sound Callbraior Brand SYANTEK, Model 5V 155, SN, 73246
2. Self-genarated noise, Microphane installed
LC Setting
IS Mewsmred | CNCERTAINTY
VUL Welghting {ith (4B}
A .5 1

3. Seif-generated naise, Microphone replaced by the electrical input signal device

UL Setriny
Messirnil | UNCERTAINTY
FAST /37139
ULC Welghting 1) e
A 300 (1}
c Wk (]
z 338 (]
Acoustic signal test of frequency welghtin ‘Without Windscreen;
Devinting from various Frequescy Acveplince
UL Setting UNCERTAINTY
Welghting Respone curve Limir
PAST (37110 A € & s N
+dif) (=4
STD seating it i i) B S
125 Hz i ot o1 06 a0
TIHHI ¥ an on L [ (20
S0 He 1 L Li (i 3l
0 Hr 7 a7 b n? S0

INROVATIVE TRETILUAMEN T CALIFEATICN L AT

MOV A TIVE PSTRLIMIERT €60, LTI HEAR dFFIER
=0 MK 3, S0T SLSTINAKCIMN L] TAMUCN BANG KATD,

AMPFHOL IAND FHLESAMUT FRAKAS BHO 240 THAILANT

I

I TTL it s e e It

e L= aTros w v =

Jlll.lr!

I BTl WS S

TEL inaee + AR 2] T
Cetifivabe No 23-5LM-222
Ieequest Mo Hoy 20231410
7. Long Term Stability
UL Sering Measired Accrplunce
UNCERTAINTY
FAST/A /3139 vue Limit

STD Settlng (aty {248 [z dB)
Rt 1140
Firml 140

Deviated aa
8. Leve! linzarity an the reference lavel range
UV Sertimy Antlelpatod Diewdurion Avcepance
UNCERTAINTY
FAST /A 37109 REF e ERR Limii
STD 4B iy (| +am i Al

100 141 Al [
3000 139 1390 00 L
(ST 1 M0 0.0 (B
12400 i [E1] 00 (Bl
12400 [ 1240 i [&]
1oy I [ [0 Ly
11400 4 ldo on L1
(1] 108 [ [0 Ly
104000 1 1040 [ Ll
W o w0 [ i1
2400 54 w0 [ [N
w0 o 0 o [N
i L1} a0 L L3 ] (4]
00 i 80 [ [
T I L] i LI
69,00 o 90 a L
4,00 4 el [ 1]
J0.00 ] B [T Lt
5500 L e [ Ll
4.0 e e i Li
10 ad 3 ax [
300 43 412 uz Ll
200 4 424 aa [
4100 al L3 03 L
A0 al s ng 11
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INNOVATIVE RETILUAENT CALIBRATION L AT

VA T IV TNETHAMITRT O LTI, FEEAL (GRFIET

1M 18, 50T T INARCRN |1 TAMIICER BARG KAL)

AMIHDE AN

PHL AN PROVINCE 103311 EHAILANT
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Certificase No.

Reguest No.

5. Etectrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

I3-8LM-222

Kog-1023- 1410

UL Setilng Dieviation fram sarlsas Froquency Acceptance
UNCERTAINTY
FAST (17138 Welyhihug Respons curve Limit
ST Selting A iy © (dBy Z{dB) | +dm (€31
61 Hz ) i aa 0
124 Hz it i ul 14
280 Hr an in ag (K]
300 Hr an nl no (&
1604 He an g an 02 Lo
2000 He al ni oo n
4000 He [ i) () i
SO0 e 00 o i ]
16 T 00 A A0
&, Froquency and fime weightings at 1kHz
UL Serlng AT hemsured Acceprance
UNCERTAINTY
EAST #3713 REF vie ERR (]
ULC Weighting (] 1) Ry i+ dR) [E2)
A 1130 1144 [ 0y
v 13m0 14a ui a1 01
Z nam [RER ] [ a2
" Settiug Meusursi) Acceptanere
UNCERTAINTY
T-L38) A HET e ERR Limit
ULC Time Respome (i) (it (i (£ dmp (£ 4By
Famt Hida 140 an ot
Sl 114 ) 140 nn " i
Leg 114,00 1140 an o1
The: remtib rebaid T L apral o e wih
INNOVATIVE INSTRLIMERT CALILATION Lkl
WO ATIVE INSTIL MENT OO LD HEAL DUFIC e
S0 Y | S SLATEN ARKCEN || TANBR BANG KALD
ARSI ARG FHL] SAMUT PRAKAN FROVINUE 10580 THAIL AN
CenificmeNo | I3SLM-222
Toguesl Mo Req- 2024100
9, Level linearity including the level range control
VUL Setting ST Messured Aceeprance
UNCERTAINTY
FAST I A REF i ERR Limiit
ULC Range n) (R (B (=) B
454 458 o 11
T 03
118 140 (1] 1
10. Tone burst response
o Sanring ST Acntiipated Mensmred Asceplance
UNCERTAINTY
ALV Toushurst el (B8 ERR Limis
ULIE Tiie Respane (] [ (i) (B (e A2 dmp
2 1358 1354 L1 [
Fast 2 (] s 04 L]
0.25 1o 1085 s +1.5, 40
200 1266 1285 “at |
o o
3 1090 {erL] 0l +L 50
20 1290 a0 o |
SEL 2 1090 (Lot “ii1 #1238
R4 1ong "Wy 413
11. Peak C Sound level
UL Sening Antletpated Meusmrwil Acerplance
UNCERTAINTY
FAST (0195141 REF Ui ERR Limis
STI Setting (L1 iy 18 | & 08) (& dl)
(Compietis cyshe 1374 1367 AT an
Posltive lf cycle 1364 136.2 AL 02 1]
Mgatlyy balf cyce 1364 13632 200 1
1 v bl e . | f o By It €

ionarsliimuny



INNOVATIVE INSTIUMENT CALITIRATION LAK

IRMNEWATIVE INSTHLMENT OO LT SIAL ErIE
10U 41 |5, 001 BLSTINARCIN §EEAMECIN SANG KATT
AMPHICHE FIANE) BHE SAMUT PIRAKAN FIOVINCE 16040 THAILAND
Envi Equipment Service Co., Lid.
11(4254 Moo 3, Tumbon Bang Rak Pharthann, Amphor Bang Bua Theng, Monthaber 11710
Sifieam i AFSLMe Tel, 098 362 9152, 089 478 7485
Roquest No eq-TE- 14 1) E-mail; sulesienvi-ses com
12 Overload indication
LUC Seting Mesured Accepiunce Costificate No. : E23-08069
UNCERTAINTY Page ; | ofé
FAST /A 3139 vue Limle
STD Selting (C10) [EX (=dm
e o CERTIFICATE OF CALIBRATION
Wegtive nne-all ayle 445
Devisdl s Y v Custimer + United Analyst sod Engineering Consultant Co., Lid.
Adidress 81 Soi Udomsuk 41, Sukhomvit Road, Bangehak, Phrakhanong,
Bangkok 10260
13. High Level Stability
VLT Setting Menured Accrptance Deseription of Eguipment Console meler
e . 5 UNCERTAINTY
ST/ 33009 e Lianis Manufuctorer Apex Instrument
STD Setting {11 1 dH) i)
i Maodel Number XC-572-¥
initial 1384
Finul (384 Seriul Number - 0R0T0AS
Devisiad L1y oy [[§] 1D/ Contral Mo,
Envi O i 5 Temp {25+2)"C
End of Certificate i Humidity {50+ 15) % RH
Cal, Date ¢ DOMS2023
Essue Dhite © O9/DR2023
o Method or Cal [id Jaed
14 E1A Mettiod {Lindied St Envimnmensd Prosection Agency |
Titis cetiliedis & irmabli io il sndasd, which feafise the wnits of mesmrement acconding i the |semlions! Sysem of s (151
Result of Culibration
Tl certilicate mury b peprodiiced other than im Ball sxcept with peior Welsten spproval af this Technionl Manger, B Bipma.
Service Compuiy | imited
“Thetke reparicd uicertainties of measirement are expanded by & coversgs T of k=2, providing @ %% amfidence kovel
Calibrated by Approved by
(M. Maona F
Technical Mimger
The- ol witaen uf

lsnanslirauny

Curtificate No, | E23-0806% Certificate Mo, : E23.08060
Page :2of& Page :3off
METHOD 5 CONSOLE CALIBRATION SING ““?T{'."?vi;?‘é’;’;”,h,E.,;‘;"{y‘-“;"-"““ 7 No.34742
USING REFERENCE WET GAS METER W-NK-2.5-B-Z No.547425 SING REFEREN E& b i K-2.5-B-T No 347425
5-POINT METRIC T " 5-POL METRI
fele tnformution Calibration Cunditians m
Console Model wbrnt 4y | 09245 5
!.’!;‘,‘!‘l’" X572V 9082023 AM “Std_Tnmp | 293 K
09:45 g | Console Serial Callliration :
Date | Tim, D903 || St Tem, 293 K Sl 1
N am | P Kb [ Referonc No, | SPRI3-DE028 | StdPress | 760 | mm Hg
| Calibration SERIALNEDIS 5 | =60 H DGM Model -« Burometric m
[ No. 3 il Press | mm Hg Nty SKI5EX Pressure '58.24 mmHg K 0380
Burometric DGM Serial Calibration l
758,24 i K i ; Che
Prossiire mmHy i | 0386 Number LTTRE Miior GGagain 0,999 | Console Laal.Clul. PASS
Calibration % in
Metes Gt 0999 | Console Leak Check | PASS _
Callbeation Dot
-_ i
Run Time Metering Console Calibration Meter D T Dicy Gy Mater
: = |
3:;:‘ Volame | Volume ?.2“ (1{::“ Volume Valume ('l)'::“ 2::" | Colibration Factor | Flowrale |
i i N ey - M"I s ': s i h:] m.'!‘ s Meter | Calibration Meter | Value | Variation | Sid & Corr | 0212 mbw/imin | Varistion
psed it i nitial mal nitkil a n [ B
il i et (Quimar) | (Vi) | (Qwiaad | (¥) (AY) (Qnissdonm] (&Hg) (&Ha)
(9 (Pu! (Vi) (Vi) (b} et} _[Vw‘]l (Vwi) (™) (har) =) s lecin ] — e™iitin o a0
i ? 1 5 i ] " .
iy b, at L i e o o s x oot | 0039 | eon | tent | -eom no11 4,480 0343
2. X 9,315 49,455 29 9 L 47} HILGZ142 2 2 RSN ! i
! 18 | LHRE ) A d a s A LD 2 i 000 | oasn | 000 | nozs | 600l i 48,556 A
A 455 0.595 | 29 2 62 6496 | 29 7 z 1
e B B o e i ¥ | IGAIAL ] 10076896 4 0015 | G042 | S | L03s | ooid 0015 19,161 |
2 X 4,7 bl 29 R L9267 7 27
L B R - Ll B it B a5 | o2 | oos | Last [ eots 0.015 awarz | 03l |
2 K 0886 | 29 19 267 s |2 2 T— T
S0 | | IDNAE] 1100051 16000678; | 16LOPE | 36 8 0018 | 0283 | 0009 | nase | ooes 0019 g | oo
1 2 0] RS a7 3 3 e
400 LLABATY. L TLAATY 165 AR | 1Bl i3 . e 0283 1,029 o | IR ATl | 4,724
s 0, 5i)45 2 9 7 1.6597 1 — = |
$o i dr JisAN . i 4| Tpl-Aadid L =8 027 nozs 02810 1ot <AL 0015 A8,836 | 0,699
00 | 1150467 | 115747 2 7 5480 2 2
WO | ST | 18 J ol S A s s 0277 | ouzs | ozm [ oms | woom 028 18,850 1713
0. 50747 | 15102 28 ] 93 22 25 25 i ’
o d B o . z i TENIDS | 0.277 o029 0.279 0029 | 1.007 ALOTE f.oze 4743 <100
g A1, 1, 9 29 2.25 154152 s | 25 ¥
0 TSNS 2 - Ieadie | dnell = 0277 | 0029 | 0278 | 6029 | 1004 | -001% .02 47277 0460
sg | nseas | nsese | so 30 | 16254081 | Is2s2s28 | 28 25 i = X
. —— ¥ Average AR.137 T
Avrrngt

MNote:  For Calibration Factor Y, the mtio of the reading of the calibration meter to the dry gas meter, seceptable
tojernnce of individual values from the average is +0.02,

Far £, orifice pressure differcotin] thae equaties to 075 cfm (0.0212 mimin} ut standard i

pressure, seceptable 1olerance of individunl values from the average i +0.2 inches (5.Fm




Certificate No, : E23-08069 Certiffeste No. © E23-08069
Page dof6 Puge [ Sof6

Meter Console Information

Cansole Model ey 3 | no:4s | Consale Model | oo || : | 0048
Number | XCs72-v Time B9/0%2023 | an | Sid Temp 293 K ) Number | XC-572-Y 1 ?xm Time 09082023 AM | Std Temp K I
Console Serial | Calibration 1 Il Console Serial Calibration i | |
SERII.0H028 | 5 760 SERZI08028 5 76l
Number | 0807048 Ref Ne. Sid Presy i mm Hg Number BROTH4N Refi o N R it Press ] mm Hg
DGM Muodel | Barometric iR ) DGM Model . | Barometric Frer |
Number | SK25EX | Pressure 38,24 | mmHg K 386 Number | SK.FEX_. Pliirs 58.24 mmHg Ki 0386
DGM Serial Calibration 3 DGM Serial : | Calibration | :
il L] (R C le Lenk Cheek PPASS MIS81 1L90% L& e Lenk Cheek PASS
Number NHSBEY Meter Gamma I | Rl b Number 1 DILsEE Meter Gamma i 1
Calrntwin Mg LR Slink} Ll Reference Mo SERD30R020 Cnlibostion Dt PR Calibration Roference Mo SERTI-0R02E
Meter Gamma vs Flowrate
Meter Pressure vs Flowrate
LO30 1
0040 |
- - - - « |
| Lo 0035
16 0050 . 0029
= Lo : - 30 =
< .02 SE o2 025
| £ iy Ex Tl
£ R —~—Gommn Y =E T
£ W 2 0,020 19
o Lo 122 \ = Max Allow Y =3 " TS
5 \ ¥ : | &% | ~
5 \\ Min Allow ¥ =
z 1S | E s | 0%
i) 20 |
A ™, = |
e . ol |
L]
|.0u3 005
1000
naa - 2 ! T gy gt
0.00¢ 20000 Ao 0,000 80000 [RERENT)
o i et M e A tis Srarer— S s M S eS|
woDD 00S OO DS 04 002§ 030 0038 DGM Orifice AH {nm H20)
Flowrate Standardized & Corrected (m"/min)
Cmsale Serial 080748 Cormole Model NELSTIN
ook Serial (i704E Console Mol NC-5T1V

ENTECIH Calibration Certificate

Vi b
i Certificate No: G sto3se
CertiMcate No, | E23-08069 Date of issue :  20-Jun-23
Page cGold
Instrumant description @ Fue gas Anilyzer
THERMOCOUPLES SYSTEM CALIBRATION Trulntioegm e
Instrument serial no, @ GIETIGIS
ID no. or control no. ¢ UAEEFM, ODG/2560
Calibration Conditivns Manufacturer 1 Testn SEA Co, KGaA
" " 11:45 Probe descrption
STV | [LIHIE Tl |
Console Model Number XC-572 | Date Time 73] AM | i
_Console Serial Num ber GS070ME Calibrution Reference No. SERZI-OH028 | Probe serial
DGM Model Nomber SKISEX | Reference Thormometer DIGICON Customer nama : United Analyst ad Engineering Consuiant Co,, Lid.
DM Serial Num ber LR | Serial Number | 183169105 | Customaer address = Bl Soi Udomsuk 41, Sukhumvit Rd., Bangehak, Phrakhanang, Bangkek 10260
INCO 765 KFP [
Meter Box Model ¥umb: JENCL d 65 KF | ! | Tolal pages of certificate : 3 Pages
Meter Box Serial Number U 08944 [ | | Receiving no. LI B
Recelving date. : Wan-3

RS o e e e e <o sl “ R N e e et

ttrngen Dicoode $0.34,80,96,202.2 ppm, Miic Code 3041, 151.5,20.6 ppm,

Console Thermocouple Simulator IR Sulphur Dicwde 50.04,100.8,601.1 pom)
Channel and Meter Box Channel Temperature Reading { °C ) Condition of UUC, t lsed
testpoint [ igg | 250 | w0 | 930 | 1490 | 2600 | 3700 | 4820 [ e300 [ s160 [ waso Asmbient condition ¢ Aot the Messurmert Wers caried oat the stabilized fabotary
Stack 190 | 240 | 370 | 930 | 1480 | 2570 | 3700 | 4810 | =030 | 8150 | 10380 Temperatire 123 5 i
Aux 190 | 230 | 370 | 920 | 1470 T ;‘;Jj"i‘ﬁt‘;u R ‘z;’r; e P

Prabe 190 | 230 | 370 | 920 | 1480 L0

Filler <190 | 230 | 370 | 920 | W0 [ no.:  Thisi wars callbrated by compartsan with Standard gas mibtture accoding

I Exit -180 | 23.0 | 370 | o eaiibration work instration no, WI-CL-26-C

The calbration cerbificete axpanden wncentaingy of maasirement 15 staled &5 the standard wivertainty of mezswent
Mealtimlia by coverage ot k=2, Wi for 3 homa distribltion comesnands 1o 8 coversge probabily of aopvioaimatsly Q5.

Tolerance Range Thes certificate (s apoied only to dem wader test Emararments! candiéion,

5 B e
Stack 5 :L‘H::' Absalnte ;‘::‘r . 23"::_ This Cativation Cetificate imay not be repardhced otter than i il excent wilh the pemssion of the Ssuing baatery.
Probe o :_C A = 2 Coalitvation cartificates Wt SigRarie and seal nof wilid and The results ralate only (o' e fams tastadicatitviatod.
Flleer + 0%C This caidvation certiffcate documents are tracabily to natinal standands, wiich rEaize MessEMENt Scconding 1o the
Incermrbonal Spstern of Unids (5T,
Date of calibration £ 20-un-23
M, Kwanchal Khamdourg M. Mangluck Wongseties
‘Calibration Technician Technlcal Manager
FMICL-D5-C ARl Fagelatd tssued Dete 26/02/16

Ertach Industrial Solution Co.ltd, o
17121 ol Mammwormwnn 47 Yesk 4B Tooresonehone. |ak ] '
Ton 10 DI0S53603BE01  wwswariachooib




ENTE= _C - Calibration Certificate ENTECH Calibration Certificate

et e
T Certificate No.: Ges0ass i Certificate No.: G 660354
Standard Refarences  (Table 1) fon Results (after )  (Table 3)
Standard Cestificate No. Vendor Due date Parameter of Standard Raiturd oo of Eorop ewiuioy
Values ey
Chrygen [ 02 ) 2458 % Vol 421921 Linde 02 (hval] 2490 b5
oygen | 02 } 10.04 % Vol CG-0153-21 Himit 16N 2 o2 (Hval) 10.04 .20
wygen { 02 ) 21,02 % Vol CG-0041-22 it 10-Feb-27 02 (W) i e
Catbon manaxide ( C0} 80,14 ppm CE-0040-22 Himt 14-Febr 2t 0 ¢pom) 8014 20
Carbon manawide | ©3 J 3099 ppm 200321 Linde 22123 €0 {ppm) 09,3 50
Carbon manaide | CO ) 1003 pam 45513 Linde 00-ALg-24 0 (pom) 1003 1
Nitragen Dicadde [ MO2 ) 3034 ppm FEE ] it 2-hug-3 HO2 {ppm) 1034 E0
Nitrogen Decside | NOZ ) 80296 pom 324021 Lirde 26-Jun-24 NO2 (ppm) B0.95 Bl
Nitragon Dicoade [ MOZ ) 202.2 ppm 33021 Linde 20-0u-33 NO2 fypm) 32 2
Nitséc ik { MO } 30,01 ppim CE-0014-23 Mimi: 19-Feh-25 NO {ppen) .01 8O
Nitric Enide { MO § 1505 ppm 016122 Lirete 12-Jan-25 NO tiipm) (545 s o
Nitric: Ouide { ND ) 32006 ppm 2044(2 Linde 0-3ul-23 NG tpen) w04 8 9
Suighur Dieaide { S0 ) 50,04 paim 305/21 Linde 523 02 (ppari) 50.04 50 50
Sughur Dicwics { S02 | 1008 ppm 350722 Linde 0B 24 502 {pam) 100.8 100 a0
Sulphur Dicaicks { SO2 } 601.1 ppm 304/ Linde -Mui-23 502 (ppm) Bt 596 el
Maasurod room conditions
Temperstorr. 0 2AT Rty 36RE W PresLEe 1. 10053 e Remark : 1 cmolfmel = Sl 1 pmalimal = 1 ppn.
Callbeation conditions
Gas Tempertre | 23 °C  Fewrate 1200 mifimin Gas pressume - | 1020,2 mbar
Calibration Results (before adjustment)  (Table 2) End of Report
Standard Mean of Uncertainty
Paramater of Standard Error
Values (t)
Q2 [%hval) 2,498 0.062 [I8E]
a7 {Hhval) tn ) 0T o
a2 {%wval) 2142 o, .30
0 (e 14 214 6 1
€0 {pprf 309.8 -12.8 ab
00 {pprn) a3 38 ¥
02 {ppm} XA -l4s B0
NG {ppm) .95 0.34 Bl
NOZ {ppm) M2 2053 1 12
NG () Wm iy 30 B
O {pram) 1515 143 E5 Bf
NG (P R0E =) 26,6 12
SO (pm 0,04 53 25 60
S02 (pprn) L0038 L wa Bl
504 (ppr) 1.1 655 =] 13
FMCL-08-C flevdl Page 2ol 3 [T FM-CL--C REv S Poge 3ol 3 |zzatnd Oate 26/02/16

wenanslumuny
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Entech Idustrial Solutien Go.Ltd, lilﬂﬂ'li‘hlﬂ’l'l.lqu
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Ity Gases
Alrgas Specialty Gases AI "“"’“" Sipecialiy:
Airgas USA, LLC
Airgas o.':?um_nu Lasding Roai i mas smq; g brent v
RN OO, Clnnnmison, N1 0f077-0000 A Llgelcls ooy B il F1Boan
Je—— irge.com
CERTIFICATE OF ANALYSIS CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol Grade of Product: EPA Protocol
Part Number: EOQSNIBIE15AD004 Reference Number: B2-401427550-1 Part Number. EOSNIBIE1SA001C Reference Number 150—401;592912-‘}\
Cylinder Number.  CCT15540 Cylinder Valume: 154.0 CF Cylinder Number.  CC18340 ) Cylinder Volume: : 153.8 Cl
Labaratary: 124 - Rivertan (SAP) - NJ Cylinder Pressure; 2015 PSIG Laboratory: 124 - Plumsteadvifle - PA Cylinder Pre.ssure. 2015 PSIG
PGVF Number: B52018 Valve Outlet: 660 PGVP Number: A12020 Valve Outlet: ; B0
Gas Code C02,C0,NONOX, 502, BALN Certification Date: Feb 27, 2018 Gas Code: C0,C02NDNOX 502 BALN Gerification Date Oct 14, 2020
Exglnuun Date: Feb 27, 2027 Expiration Date:  Oct 14, 2028
ard “EPA Aszay Gamecuy iy 2013 r— ‘Cestiicaton peviormed i pecerdance wit EFA Traceabiy Procel &= Asay mc:mrmmw&muncubmnmmammzymmﬂl
mﬂ-m uing |hu roceared i, An uenmmwnmmmwmmumwwdpm winifnrnca, This epinder has a solat ansiplical EOORAZIE, mnqih-mq precadures Fated, Anary -.wmnnnmm-n:?lu.
uncermnty ss U!Mbiww‘ﬁl ennfdancs leval of 95%. Thare are no whech miect the wee of weona ity tocr il r’.‘- Thar a: - misture
woumsiolume bass uniees otherwse noted ol b
Thia fochnr w1000 g ar ROddca [l det Line This Cylio
ANALYTICAL RESULTS ANALYTICAL RESULTS
Component Requestod Actual Protocol  Total Relative Aazay Companent Requested Aetual Protocol  Total Relative Assay
ation  Concentration Methad Datas Concentration Mothod Dates
O, e Ton0 PRI =] 0T MIBT Trcaatin TRARANS, 02/ETaNE ok 200.0 PR 2008 PPN =] T 0.5% WIST Traceable TONBZ020, 10132020
NITRIC OXIDE 400.0 PPM 405.0 PR o1 +-0.7% NIST Traceakie 2SR, [HETII0NE NITRIC OXIDE 200.0 PPM 2008 PP a1 +4. 0.8% MIST Traceabie 1062020, 1012020
CARBON MONDXIDE 1000 PPH 74,4 PRM &1 +e T4 NIET Tracoable 2R SULFUR DIGXIDE 2000 PPM 206,3 PRM &t +4- 0.4% MIST Traceable TOIE020, 10132020
SULPUR DICHIDE 5.0 PPM 8134 PPM a1 +-0,7% NIST Traceable (2SR, (PR CARBON MOWOXIDE 400,50 PRM 180 PRI a1 +- 0.6% NIST Traceable 101472020
CARBON DICKIDE TR0 M 16,08 % a1 +1-0,8% NIST Traceable azasea CARBON DHOXIDE 00 % B2 % &l +-1.0% NIST Trassable ANOGE020
NITROGEN Balans HITROGEN Balsnos
[— — S =
CALIBRATION STANDARDS CALIBRATION STANDARDS
Type LotiD Cylindar No Concentration L Date Type LotID Cylinder No Congentration Uncertainty Expiration Date
NTRM 16010127 WALDOAIST AB4,6 FPM NITRIC DXIDEMITROGEN +0.6% Eep 01, 2021 NTRM 03161237 KALODA403 2434 PPM NITHIC CRIDEMNITROGEN +i-0.5% May 26, 2026
PRM 12387 APEX108BZIT .82 PPM NITROGEN CIOXIDEIAR 2% Jun 02, 2047 FRM 1388 Dpaasaas .91 PPM ARMNITROGEN DICXIDE 20% Fab 20, 220
GMIS 1114201801 COS0E710 4.971 PPM NITROGEN DICIHUDEMITROGEN 2% Now 14, 2018 GMIS 124206889 CoazaTaT 4028 PP MITADGEN DIOKIOEMITROGEN 21% g 18, 2021
MVEM:  fanduidn Lo b et e il e b B o M B, F01 NTRM 16060880 COASOETT 2481 PPM SULFUR DIOXIDENITROGEN DA% Dec 17, 2020
NTRM 11010354 KALDO4GTZ 664, FPM SULFUR DICKIDENITROGEN +-D8% Meay 30, 2023 NTEM  M20iZ 4954 PPM CARSGN MONCKIDENITROGEN HoO6% 03, 2024
NERM 12041504 CLISABEA 15,67 % CARSON DICKIDENTROGEN +-08% Jan 11, 2024 NTHM . .. NGRS 33,04 % CARBON DIOXIDENITROGEN P Jun 27, 2022
PRM cf ROM reled sbi ity (1 seberences 1o e GMIS used in the assay and not part of the anasy The SEM, PFM o RGN naled say and rat of the
ANALYTICAL EQUIPMENT ANALYTICAL EQUIPMENT
InstrumentMakeModel Analytical Principle Last InstrumentiMake/Model Analytical Principle Last Multipolnt Callbration
Wl 6700 AHROBA1ES3 G2 P Feb a7 2010 RS VAR TR WO 0T —or T
Sizmena Uamol & 23598 COLOW NOIR Fab 10, 2018 SIS T TEAMATEE G e ot 08, 2000
hcalot 6700 AHRDEN1E33 NG FTIR Feb 01, 2019 el FTIR ARG NG FTiR Sap 14, 2070
Necolnt 6700 AHRIS1B33 NOZ FTIR Fab 01, 2019 e T, AL R 2 i Sep22. 2020
Nicolit S700 AHRIEO1H33 502 FTIR Fab 14, 2019 Nicalel (550 FTIR AUF2010248 502 FTiR Sep 16 2020

Triad Data Available Upon Request

NOTES:

Gross Weight: 262914 grams

Net Weight: 5516 8 grams

PO# 5218000697

This calibration std, has been cerified in aceordance with the May 2012 EPA Traceability
Pecument EPA-S00/A-12/531. All testing processes and maasurements conform o the req
ISCVIEC 17025 and to Alrges 150 8001:2008 and relate anly to ilems identified on this cemﬂnahe.
are certifisd to ba NIST Traceabls with total uncertainty as detaled under Analytical Uincergifify
document shall not be reproduced in full withow witten spprovel of the |ssuer,

Trizd Data Avallable Upon Requost
NOTES:Gross \Weight: 28.1 Kg, Nat Waight 5.1 Kg. POBSZI0003825,

TESTING CERT No. 30RL05

|ACCI l

carr 308208 tena s launaunu
Approved for Release Page 1 of 16040180291 2-1A

Apbroved for Releasa ripnaslinsInN




Airgas Specialty Gases

Airgas USA, LLC
6141 Easton Fosd
a0 Alr Linikcle omaany i
Plumsteadville, PA 18943
Ay cxm

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numbar. EOSNISTE15A0050 Reference Number:  180-401832811-1
Cylinder Number:  CC429175 Cylinder Valume: 1487 CF
Lahoratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number A12020 Valve Outhat: 660

Gas Code; C02,C0NO NCX 502 BALN Cerification Date:  Sep 18, 2020

Exgiraﬂnnnate: 5&:‘5 2028

Caratcatns ad In mccordance with “EPA Traceabiily Prolocd for Aasay and 2052} document EFA
ADG{ N1, i Wt s e s Al et Mty vk gl S i e i Iluu(y‘l!uarmll n okl avialyticsl
ncarisinty 85% There am purtios which afioct the use of @
mclBkls s e wrwAgs

Din bt Use Thin Crivint bricw 196 prig. | &7 megupscily

Alrgas Specialty Gases

H Afrgan US4, LLC
s toa Unkon Lambing Hoad
. Claniuminson, KT 680750000

e g

iy Alrgangam

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Mumber: E0ZMNIB5E15A3432 Reference Number:  82-401312085-1
Cylinder Number: CC715418 Cylinder Volume: 1467 CF
Laboratary: 124 - Riverion (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGP Number: B52018 Valve Outlet: &
Gas Code D2BALN Certification Date: Oct 15, 2018
Expiration Date:  Oct 15, 2026
e v
EPA ¥ for Awsay and Cantification of Gasecus Cathrrbon Stendards 2012} docw i
R-121531, uing the nesny This cylinder has o ot mnalpicsl
unortainly ag. i of BE59. There are afiect the use o this calbialion misture A2 concestredons e on &

]
07 mugspasnals

i
bl Eaais uries ot
[0 ot Liss This Cytinder beiow 100

ANALYTICAL RESULTS

Component Reqguested Actual Protocol Total Relative Assay

[ ntration Concentraticn Method Uncertainty Dates

100.0 FFM 1005 PPV a1 +/« 0.6% NIST Traceable DA2020, 08182020
MITRIC OXIDE 100.0 PPM 100.5 PPM G1 +i- 0,5% NIST Traceable DETVZ0ZT, OR 800
SULFUR DIOXIDE 100.0 PPM 1001 FPM &1 +- 0.T% NIST Tracaabie CRIDSR020, O%18/2020
CARBON MONOXIDE 200.0 PP 200.3 PPM @1 /- 0.3% MIST Traceable DN TO2020
CARBON DIOXIDE 2,000 % BAX % e1 #i- .7% NAST Traceable 0BNH2020
HITROGER Bafance

—_— —
CALIBRATION STANDARDS
_Lyps Lot ID Cylinder No. Concentration Uncartainty Expiration Date
MTRM 1B0E0111 KALOMORS 249.9 PPM NITRIC OXIDEMNITROGEN H-0.4% Mov 08, 2023
NTRM 18060111 KALOD4089 - DA% Nov 08, 2083
NTHM 15060607 CO440TED LFUR DIOXIOEMNITROGEN +i- 0.6% Dec 17, 2020
NTRM 15060620 LCA50440 LULFUR DIOXIDEMNITROGEN + 0% Dec 17, 2020
NTRM 41812 KALDO3160 246,08 PPM CARBON MONCXIDENITROGEN +-D.2% Oct 16, 2024
NTEM H2060703 L4728 18939 % CARSBON DICXIDENITROGEN 4= DB Mary 14, 2026
ANALYTICAL EQUIFMENT

Instrument/Make/Modal Analytical Principlo Last Multipoint Calibration
MEKS FTIR - COZ - D009287H1 FTiR Aug IJ.ZE
SIEMENS ULTRAMATEE N1-C8-180 NOlR Sep 09, 2020
BRS FTIR - NO - Q00628731 LaL Bap 17, 2080
MICS FTIR - NOx - 000328781 FTIR Sep 17, 2020
MKS FTIR - 302 - 000828781 FTIR Sep 03, 2020

Triad Data Available Upon Request
NOTES:Gross Woight 27.1 Kg, Nt Weight: 4 6 Kg. PO= 5220003826,

ACCREDITED :
Canr renaslunIugu
Page 1 of 160-401582011-1
Airgas Specialty Gusex

Cionaminson, K obo77-a000
T Alrgas o

Argas USA, T1E
00 Usio Laoding Rosd
-

CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Part Numb=r- E0SNISAE15AD00C Reference Number; 82-401241460-1
Cylinder Number:  CG457488 Cylinder Volume: 1538 CF
Labaratory 124 - Riverion (SAP) - NJ Cylinder Pressure: 2015 PSIG
PGVP Mumber B52018 Valve Outiet B&0
Gas Coda CO,C02NONOX, 502 BALN Certification Date: Jul 13,2018
Exgtratloﬂ Date: Jul 13, 2025
e m—
Garpheabon pedaemed In pccordance with “EFA for Asay srd Ceils i Cak i iz .
GO |2,sm uﬂmmea,mp«“a.mlmu. Anatytcal Meihodalogy dovs rol This cytinder has o
with L1 Thnll wre no agrdicant lrguniies whicl H'eul»« s nf s cabbirabon misture. Al conoanitrations an on &
AN Al YTICAL R_'ESU LTS
Camponent Requested Actual Protocol Total Relative Assay
Concontration Concontration Method Unmuﬂz— Dates
[{E53 4000 FPM 4005 FPH G *i-1.7% NIST Traceable Q7GR ITHAANE
MITRIC OXIDE 400,01 EFH AD0.6 FPM Gl - 0,6% NIST Traceable ATMERYS, 17122018
SULFUR DIDKIDE 400,06 PPM 4114 PPM @1 +i-11.5% NIST Tracsabie AIDGRE, 0TAR0NR
CARSON MONOXIOE  100.0 PPM TEL PPM a1 +f- 1.5% NIST Traceables 0702018
CARBON DIOXIDE 16.00 % 168,08 % (3] +i- 1 7% NIST Traceabls 07082018
NITROGEN Balance
CALIBRATION STANDARDS
Type Lot 1D Gylinder No c Uncertainty Date
TR 15000430 GoASTE0N 4560 PPA NITRIC OXIDEMNITROGEN May 04, 2025
FRM 12368 5504110 .55 FP4 NITROGEN DIORIDEAS 3 Jun 42, 2017
GMIS T4 0T04 [ ] 5.101 FEM NITROGEN DIOKIDEMITROGEN +0 20N Jun 01, 2020
NTAM 16000128 COA3TA1 15,2 PPM SULFUR DRMUDEMTROGEN DA Moy 16, 2021
NTRM 4DEDT42 CLAIEEID 905 FEM CARBON MONOXIDENTTROGEN o 0E% Now 18, 2018
NTRM 12001518 CL354TTE BT % CARBON DIOXIDENTROGEN +- 06% Jdan 11, 2024
Th: S5, FAM or HGEM ncind abiren i il in the sy and not par of the anslyss.
ANALYTICAL EQUIPMENT
Instrumant/Make/Model Anglytical Pringiple Last Multipoint Calibration
Nacolet G700 AHROBD1533 CO2 FTIR Jun 21,2016
Slamans Uliramsl 8 J3-590 DOLOW NDIR Jun 28, 2010
Necoled 6700 AHROS01833 NO FTIR It 13, 2018
MNicolet 8700 AHRO301033 NO2 FTIR Jut 12, 2018
ticolet 6100 AHROON03S 507 FTIR il 05, 2044

Triad Data Available Upon Request
NOTES:POs 5118002856

Met waight 12.1 lbs
Gross weight: 82.1 lba

This cadiration s4, has been cenified in accordance with the May 2013 EPA Traceability Pro
Document EPA-SOOA-12/531, Al testing processes and measurements confomm b the reguinem
|SONEC 17025 and 1o Alrges 150 5001:2008 and relate anly 1o items identified on this car =y
are cartified 1o be MIST Tracsable wih tota! uncorainty == detalled under Anafylical Uncerd
document shall not be reproduced in full withaut written approval of the issusr

TESTING CERT No. 308205

<=

app;lo.veu for Release

Page 1 of B2-401241460-1

ANALYTICAL RESULTS
Companent Fequestod Actual Protocal Yotal Retative Assay
Concentration Concentration Method Uncertainty Dates
DXYGEN 15.00 % 1507 % G 4 (8% NIST Traceable 1052018
NITROGEN Ealance
CALIBRATION STANDARDS
Type Cylinder No Uncertainty Expiration Dats
NTRM 0H0E1420 CC27367T1 2253 % OXYGENNITROGEN - {.4% Mas 03, 2019
s e S
ANALYTICAL EQUIPMENT
InstrumantMakeModel Analytical Principle Lasi Miltipolnt Calibration
| Heriba MPA 510.00-TTvn0a1 Pacsmagnelic Ot 05, 2015
Trind Data Available Upon Request
NOTES:
Giross Waight: 608 Ibs,
Net Weight: 11.3 lhs.
PO#5216004553
Thig saliratian 51, has boan oedified in aocordance with the May 2012 EPA Traceability Protocal,
Documant EPA-S00/R-12/531. All besting and canfarm fo the req of

ISEAES 17025 and ta Alrgas 150 B301:2008 and relate anly to ilems ienlified on this centificate. All values.
ate califed 1o be NIST Treceabla with total uncertainty s detailed under Analytical Uncartainty, This
document enall not ba reproduced in fll without writien aporoval of he issser.

N A r
Aunmvo‘é for Release Page 1 of 24013129651
NI INAIUAN

ENHOVATIVE IMS 1 RUMEN RATHOMS Ll

TUL 1B 21 1 AR L FAS: 21 TN
Certifiente of Calibration
Customer
Name UNITED ANALYST AND ENGINEERING Certificats No © 23-ACT-110
CONSULTANT CO.LTD, Rawest e, 1. Rea H2-14007
Address A1 Sol Udemsuk 41, Sukhuomyit Rood, Bangehak,

Prakanay, Bungkok 10260

Linlt Under Calibeation Detalls

Measurement item + Aceustic Cahbrsior Class 1

Warmufacturer SVANTEK Rapge : 94, |14 dB/ 1000 Hz
Model SV 38A Intrumment Stats - Used

Serial Number © 73346

1 UAEEFM. 104,

Calibration Environment and Details

Temperaiure a2 0)
Humidity + (50420 "%RH )
Baromeiric Pressine LLI0EY =100 bt )
Recetved Dise + 26 June 2023
Ctlihration Duee + 27 June 2023

Location of Calibration < LAB | Acaustic

Calibration Procedur In-house method CP-ACT-02 hosed an [EC 60942:301 7 Electroacnustics - Soand calibraters

Reference Standard Model Serlal Number Troceabls Due Calibration
Sound Calibrator SV 35A SBOTY EEI 31 May 224

THD Multimeter 015 1047765 NIMT 31 January 2024

Tracenbility This certificate providoss ¢ hility of 1] Iy i nul standard, and to the

reafizution of the intermutional System of Unit (S1),

Naote
The reported uneertainty is bused on standand uncertainty maltiplied by the Covernge Factor k=2, providing o level of

confidence upproximutely 95 %

Calibrated By 1 [

Mr. Pacit Mathavorn

Mr. Noppadan  Luangart
Rarviee Colibeation Engiroer Calibration Engineer Supervisor

Issue Date = 27 June 2023

1 el abie 1 L withasat e syl

~isndalumaugy



INNOVATIVE INSTRUMENT CALIBRATION LAB
BNTICV ATIVE TSNS TRAIMENT (UL LT HEAD CRFT R

10 WD 1, SO S MTINARENLN || TAMBON AN AL

ASEFHOR AN PHLESARILT PIEAK AR PICVTRCT 10 THA LA J
T
TEL: (08121 155601 AR (81T 167 140 Sa A T

Paguiol

Certificate No - 23-ACT-110
Request No ; Req-2023-1407

Soand pressure level Calibrution Results : Withoat Adjustment

Calibration Runge ‘Witheut Adjustment (dB) A (dB) v | A Timit
(dB) Measured Error Measured Error (2 dB) Chass 1| (£ dB)
Od B/ 1000 He 9382 LR = = i3 .25
114 di 7 1000 He 1377 =f23 = = i3 023

Frequeney of Sound pressure level

Callbration Range Without A A L Acevptanee Hmit
{Haz) Measured (Hz) | Ervor (%) | Moasured (Hz) | Error (%) (= %) Class 1 {4 %)
o4 dB /1000 Hx 1004000 .00 . - 0.0 0.7
114 dB ./ 1000 He 100,00 000 = = ool 070

Tatal Harmanic Bistartion plus Noise of Sound pressure level (THIMHN %)

Calibration Range Without Uncertuinty | Acceplance Bmit
(Hz) Meazured (%) Measured (%) (£ %) Cluss L (= %)
O dB /1000 He nog 3 LR 25
LE4 dB / 1000 Hz 0zs - 040 X
Note :

Avseptums limie was |[ECBRL2017 Claw |

« The valiboution reits exciude the calibrmer pressure camestion

SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SULH FORN)
A5T451/1 Sirintham Read Bangbumin. Bangplud, Bangkok, 10708 Thalang
Tel. +88 2423 £33 Errall | cofitrotongsithiphomcom :famm

Equipment :
Manufaeturer :
Model :

Serial No.:

1D No.:

Condition As Found :

Customer :

Location :

Ambient Temperature :

Pressure :
Relative Humidity

Received Date :
Calibration Dare :
Date of Issue :

Calibrated by :

Approved by :

Cert. No. : ACL24053
Pages : laff

Calibration Certificate

SOUND LEVEL METER

RION

WL-42 / Microphene UC-52 / Preamplifier NH-24
Q0409050 / 189687 7 90495

UAE.EFM.012/2564

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
81 501 UDOMSUK 41, SUKHUMVIT ROAD,

BANGCHAK SUB-DISTRICT,
PHEAKHANONG DISTRICT, BANGKOK 10260
THAILAND,

[ 23.0=3) %

(1013 £3 ) kPa

( 500 £20) R

21 DECEMEBER 2023
18-19 JANUARY 2024
12 JANUARY 2024

Mathokorn Pisutpuisan

7 BT -

{  Thanakul Petchumi )

This-certificate is issued in accordunce with the requirements of ISOMEC 17025 standard, may not be reproduced
other than in full, except with the prior wntten approval of the head of Calibration Laboratory.

- The cal weilts exclude "
End af Calibration
T I Tl L)
b BNAITIIAIURN
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
AEa511 Skintharm Road, Bangburn, Bongphod, Barggkek, 10790 Thoilond ¥ss50ciates
Tel +68 3433 £331 Ermcd ; callbration@slthipheencom g:-;ﬂ:;:;:::
Cert. No. : ACL24053
Job Neo. : VCGTACO034
Puges : 20f8
Calibration Procedure : CP-AC-01
Calibration Method :
This equipment was calibrued by follow on [EC-61672-3 (2013) Sandard for sound level meter (SLM).
The SLM had 12515 to Acoustical and Flectrical signol tests of frog; ighting with hoic chamber and Refi
Standurd Instruments.

For tests results of each items were made by observation of each Instraments display and also with SLM's display.

Condition of this result of calibration :
1. Reference Standard Instruments :

Instrument Model Serial No, Cert, No, Due Dute
Waveform Generator 33z10Aa MY48017076 EF-0009-23 07-FEB-24
Waveform Generator 335118 MY52302742 EF-0010-23 07-FEB-24
Digital Multimeter 33461A MY53220104 EEL.BP 30M0266  13-FEB-24
Digrital Multimeter i3461A MYS3220076 EEL.BP 2941266  13-FEB-24
Digital Multimeter 344614 MY60024273 EEL.BP 310266  14-FEB-24
Programmable Attenuator MAT-1070 62100114 EF-0011-23 08-FEB-24
Condenser Microphone 4180 2977500 AA-1001-23 14-FEB-24
Measuring Amplifier NA-4ZKAl 34560495 AA-3002-23 14-FEB-24

2. This result of calibration was found aceurate as shown on date and place of calibration for this calibeited item only,
3, This certificate is traceable to the intemational systern of unit maintained at

3,1 Nativnal Institute of Metrology (Thailand).

3.2 Thailond Institue of and Technological § i (TISTR).

wnﬂ;‘im_

enaslupugy
SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN
A51-45 1} Sirinthorn Rood, Bongburmio, Bengpiud Bangko, 10700 Thailand 3ssocliates 4
Tol +A6 2433830 Emall | calibration@sittiphomeem NSETISHTIS 17025

Cert. No. 1 ACL24053
Job No.  : VCRTACHD34
Pages : Joff

Summary of Measurement Result ;
Unecertainty Maximum-permitted
Parumeter uncertainty of
(1)
measurement (dB)
1. Ahsolute sensitivity 0.2 N/A
2, Self-generated noise 0.2 NiA
3 A tical signal tests of freg ighti
125 Hz o3 0.6
1000 Hz 0.3 0.6
BO0U Ha 0.3 0.7
(4. Electrical syl tests of frequency weightings
For 10 Hz to 4 kHz 0.3 .6
For=>4 kHz to 10kHz 0.3 0.7
For = 10 kHz 0 20 kHz = 1.0
5. Freguency and time weightings at | kHz 0.2 0.2
6. Long - term stability 0.1 0.1
7. Level linearity on the reference level range 0.2 03
8. Level lipesrity including the fevel range control 2 0.3
9. Tane burst response 0.2 0.3
141, Peak C sound level 0.2 0.35
11 Overload indication 0.2 025
12, High level sbility 0.l 0.1

Lang'_'ﬁw_ _




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

ask-A411 Sirinthorm Read, Bangbumeu, Bargphid, Bongiok, 10700 Thedand

Tmi +{if 2433 R33] Ermall: calibarstinn@althiph

winaom

assocla : NACTIS-TiS Y9025

Cert. No. : ACL24053
JobNo. : VCGTACO034
Pages : 408
Result of ealibration :
1. Absolute sensitivity
v M Y Acceptance
Acoustic Signal Value Deviation Limit
(dB) (dB ) (dB ) (dB )
93.9 (93.98) 039 1K} 0.3
1. Self-generated noise
2.1 Normal test
Measured Value
(dB )
142

2.2 The microphone of the sound level meter was replaced by electrical sipnal input dovice,

Frequency Measured value
Weighting (dB )
A - weight 9.9
© - weight 166
Flat 226

3. Acoustical signal tesis of frequency weightings

Meter free-field scoustic response at a level of B4 di

Frequency Deviation from various frequency weighting response curve (dB)
LHE) Flat Coweight | Acweight ey
Limits
125 0.5 0.5 0.5 *1.5
1000 03 03 0.3 %10
B0 0.1 0.2 02 +5.0
'
g
'
..
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
A58 Sirinthom Rood, Bongbumng Bangalud, Bangkok KF0 Thaflang assoclates
Tof 4608 243 1 Frall; elibeotion(Baithiphom som W TIHA 0%
Cert. No. @ ACL24053
Job No.  © VOGTACDO34
Pages  : Goff
7. Level linearity on the reference level range
Anticipated Messured Dievinted Acceptance
Value Value Value Limi
(dB ) (dB) LdBE | (dB )
137.0 137.0 0.0 1.0
1360 1360 0.0 & 1.1
1350 1351 0.1 1.1
1340 1341 0.1 + 1.1
133.0 133.0 0.0 &1
1320 1320 0.0 =11
131,0 1510 (] £1.1
129.0 129.0 0.0 t 1
1240 124.0 0.0 1]
118.0 191 a1 AN
1140 114.0 0.0 -4 B |
109.0 109.0 0.0 11
4.0 1041 (4] + 11
220 990 0.0 1.1
4.0 240 0 s 11
B BO.N0 (111] 1,1
B0 B0 0.0 &1,
7o 7040 [ & 1.l
T4.0 740 1.0 £ 1.1
9.0 650 O 1.0
640 6.0 £ & 11
9.0 S90 X1 % 1.1
a0 5440 oo = L1
400 490 £ 11
0 44.0 [111] 1
mo 390 0 1
340 340 (R 1
an.a 300 (1] 1
290 29,0 0.0 1
284 280 0.0 +1.1
210 10 0.0 + 1.1
260 6.1 0.1 % 1.1
250 251 .1 + 1.1 '

ndl 3
7~

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

11 R, BengoueETng,
Frrest  gallbration@@sithiphormeam

Bargkek, 19700 Thailand

SIT

c0Cial

HIPORN)

g5
NAC-TESETE 17025
CALMRATION 0334

d. Electricul signal tests of frequency weightings

Waeighting network response with relative to | kHz,

Cert. No. @ ACL24D53
Job No. 1 VCGTACON3
Pages t 50f8

Frequency Dieviation from various frequency weighting response curve (dB}
[ Hz) A
Flat C-waight A-waight cw_p‘_n“w
Limits
63 =0l -1 -1 +1.0
125 0.0 0.0 0,1 *1.3
251} 0.0 0.0 -1l +1:5
S0 (A4 1.0 .1 +1.5
1000 i) 0.0 0.0 =10
2000 0.0 0.0 0.0 =20
4000 0.0 0.0 00 3.0
A000 0.0 o0 0.0 =50
5, Frequency and time weightings st | kHz
3.1 Frequency weightings at | kHz
Anticipated | Messured Devinted Actepuince
Frequency Value Value Valae Limits
Weighting (dB) (dB) (48) (dB)
A - weight 4.0 4.0 0.0 +{,2
C - weight 4.0 94.0 oo +0.2
Flat 4.0 94.0 0.0 =02
5.2 Time weighting at | kHz
Anticiputed Measared Deviated Accrptange
Frequency Velue Value Velue Limits
Weighting LdE b (4B} {dB ) (dB )
Fast 940 4.0 0.0 +0l
Show 940 4.0 0.0 =01
Leg 94.0 4.0 0.0 (.1
. Lang - term stabilliy
SLM Display | SLM Display Dievitod Aceeptanee
Frequency at initinl ot final Value Limits
Weighting (dB ) (dB ) (dB ) {dB )
'
A - weight 4.0 G40 [
il '.éﬁénilum
/? =
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
A51-4511 Sirinthom Rood, Bangbumeu. Borgphid, Bongiok, 10760 Thaiking associates
Teil +0A 2433 B2 Emall: eafibrationgnsitbiphormanm :f:":::mm;
Cert. Mo, + ACL24053
Job No. 1 VOGTACDHU34
Pages : Tol8
8. Level lincarity including the level range control
Anticipated Measured Deviated Acceplunce
Range Value Value Value Limits
(dB) (dB) Ldn) (dB)
Auto 94.0 94.0 0.0 +1.1
9. Tone burst response
Time “Tame burst Anticipated | Measured Deviated | Acceprance
durntion, Th Cyele Value Value Valug Limits
Weighting (ms) (dB ) (dB) (dB) (4B )
.25 1 1080 107.9 -1 1.5;-5.0
Fast 2 8 1170 1169 0.1 1.0;-2.5
200 A0 134.0 134.0 0.0 +1.0
2 8 108.0 L 08.0 0.4 1.5 ;-5.0
Slow
200 500 137.6 127.6 0.0 +1.0
025 1 99.0 988 02 1.5,-5.0
SEL 2 8 1080 107.9 0.1 1.0:-2.5
200 800 1280 128.0 0.0 +1.0
1, Peak C sound level
Mumber of cycle Anticipated Measured Devinted Accoptance
in Value Value, Lepeak Value Limits
test signal (dn) (dB ) (dB ) (dB)
Continuous 133.0 133.0 0.4 £3.0
Cine 1364 136.3 0.1 +1.0
Mumber of cvele Anticipaied Measured Deviated Acceptance
in Value Value Value Limits
test signal (dB ) {dB ) (dB} 1 dB )
Continuous 133.0 133.0 0.0 2.0
Positive half cycle 1354 135.1 0.3 2.0
MNegative half cycle 1354 135,1 1.3 +2.0

Langs‘m _




SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN

451451 Sirinhorn Rood, Borgtumnu Bongplud Bangeak, 10700 Thailend associates
Tal. +iE 24533 B3 Ermall ! callaratiorng@aimipramenm PSC-TISI-TIS 17025
CALINRATION 03

Cert. No. : ACL24053
Job No. @ VOGTACO034
Pages : Sof§

11, Overload indication

Measured value ( dB ) Deviated Acceplance
Positive Negative Value Limits
one-half cyele | one-half eycle (dB ) (dH )
89.6 89.6 0.0 1.5

12. High level stability

SLM Display | SLM Display |  Deviated Aceeplance
Frequency at initial it firmal Value Limits
Weighting (dB) (dB ) (dB) (dB)
A - welght 137.0 137.0 04 +0.3

Itiplied by e factor k=2

The reported uncertinty is based on g standard

or any value i

iding a lavel of of approximately 95 %

Eml of Calibration Cerfificate

Lﬂnﬂ_'lim
i .

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s L g CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. ¢ ACL23129
Job No, : VCE6AC0048
Pages : 2ol

Calibration Procedure : CP-AC-01

Calibration Method :

This equipment was calibrated by based on IEC-61672-3 {2013} Standard for sound level meter (SLM).

The SLM had tests to Acoustical and Electrical signul tests of frequercy weighting with Anechoic chamber and Refi
Standard Instruments.

For tests results of ench items wene made by observation of each Instruments display and also with SLM's display.

Condition of this result of calibration :
1. Referenee Standurd Instruments :

Instrument Model Serial No, Cert. No., DBue Date
Waveform Generutor 332104 MY48017076 EF-009-23  O7-FEB-24
Waveform Generntor 335118 MY 52302742 EF-01:23  O7-FEB-24
Digital Multimeter 33461 A MY33220104  EEL.BP 30M0266  13:.FEB-24
Dightal Multimeter 134614 MYS3220076  FELBP 290266 13FED-24
Digital Multimeter Ha61A MY60024273  FELBP 310266  14-FEB-24
Programmible Atlenuitor MAT-1070 62100114 EF-0011-23  DETEB-24
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24
Measuring Amplifier NAS2KAL 34560493 AABO022Y  14-FEB-24

2. This result of calibration was found securate as shown on date and place of calibration. for his ealibrated item only.
3. This certificate is tracenble 10 the international system of unit maintrined at :

3.1 Nationnl Institute of Metrology (Thailand),

3.2 Thailand Institute of and T gical arch (TISTR)

tanms‘himuqu
& /@Z—;ﬁ’nf*

PTEI2 040402

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-a51/1 Sirinthern Rd B

1 B lud Banghkok 10700 THAILAND. WEC-TISITIS 17025

a , Bangp
Tel-2435-8800 Fax.0-2433-1679 e-mallcal-center@sithiphom.com htp:/fwawasithiphornecom  catsraTion 03sa

Cert, No. : ACL23129
Pages :  1of§

Calibration Certificate

Equipment :
Manufacturer :
Model :

Seriul Ne,:

1D Nu.:

Condition As Found :

Customer :

Location :

Ambient Temperature :
Pressure @

Relative Humidity :

Received Dute :
Calibration Date :
Date of Issue :

SOUND LEVEL METER
RION

NL-42/ Microphene UC-52 / Preamplifier NH-24
0409023 / 185660 / 90468

UAEEFM,011/2564

GO0

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
&1 501 UDOMSUE 41, SUKHUMVYIT ROAD,

BANGCHAK SUB-DISTRICT,

PHRAKHANONG DISTRICT, BANGEOK 10260

THAILAND,

(230 £3) "
(1013 £3) kPu
{ 50.0 £20 ) Y%

18 APRIL 2023
24 -26 APRIL 2023
27 APRIL 2023

Nuthakorn Pisutpaisan

rELy.

{  Thanakul Petchurai )

Calibrated by :

Approved by ;

This certificate 15 issued in secordance with the requirements of ISOVAEC 17025 stundard, may not be reproduced
other than in full, except with the prior written spproval of the head of Calibration Liboratory.

tenaslumugy

QF TR 2-00M- 02064

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
BN CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2312%
dob Mo, @ VOBGACTH4E
Pages : 3of§

Sum 4 CASUTE] csult :
T » o
Parameter Pass | Fail uncertainty of
(dB)
measurement (dB)
1. Absolute sensitivity v - 0.2 NIA
2, Seligeneraled noise - 02 NA
3. Acoustical signal tests of fi ighti
125 Hz v - 0.3 1.6
1000 He v 03 0.6
BOO0D Ha v 0.3 0.7
4. Electrical signal tests of frequency weighting
For 10 Hz to 4 kHz v = 0.1 0.6
For >4 kHz 1o 10 kHz v : 0.3 03
For = 10 kHz 1o 20 kHz. - - = 10
5. Frequency and time weightings at | kHz v - (] 0.2
. Long - term stability v - 01 0.1
7. Level linearity on the ref level range v 2 0.2 03
8, Level Enearity including the level range control L4 =, 1.2 0.3
9, Tone burst response v = 02" 0.3
101 Peak € sound level v 0.2 0.35
1. Overload indication v - 02 0.25
12. High level stability v - 0.1 0.1

MNote Puss/Fail evaluation for each parpmeter,

will be considersd together from the P Himnit ursd the I uncertainty of messurement.

lﬂﬂﬁ'l'ﬂlj UfjU
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SITHIPORN SITHIPORN /

soclates

ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL2Z3129
Job Ne, : VO66ACHI4R
Pages : 4of8
Result of calibration ;.
1. Absolute sensitivity
¥ M d Acceptance
Acoustic Signal Vilue Dieviation Limit
(dB) (dB) (dB ) (dB)
93.9 (92.98) 43,9 0.0 0.3
21, Self-gencrated noise
2.1 Normal test
Measured Value
[ dB }
15.1

2.2 The microphorne of the sound level meter wis replaced by elecirical signul input deviee:

Frequency Measured value
Weighting (dR )
A - weight 116
© - weight 17.6
Flai 214

3. Acousticul signal tests of frequency weightings

Meter free-field scoustic response ot & level of 84 dB

Frequency Deviation from varians frequeney weighting response curve (di3)
{ Hz) Acceptance
Flut Cowei A
il o it Limits.
125 .2 0.2 L2 +1.5
10y 0.0 [IXH) . + 1.0
F0u 0.9 1.0 1.0 +5.0
lay
QF-TS 200020004 lana'ls ﬂququ
v ¢

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

ASS0C)alt

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23129

SITHIPORN SITHIPORN ASSOCIATES CO,LTD.,

SO

CALIBRATION LABORATORY

Continuation of Calibration Certificate

. Long - term stability

QF-TS12-404-{4-020664

Cert, No. : ACL23129
Job Ne.  : VOGEACHIME
Pages : 5olB
4. Electrical signal tests of frequency weightings
Weighting netwaork response with relative to | kKTe
Freguency Deevintion from various frequency weighting response curve (dB)
(Hz) r Agcepiance
Flat Coweight Asweight
Limits
a3 0.0 (.0 0.0 +2.00
125 0.0 0.0 0.0 5 P
250 0.0 0.0 [1A4) £
00 04 [ 0.0 +1.8
1000 0.0 0.0 0.0 1.0
2000 0.0 0.1 L0 2.0
A000 (£} 0 0.0 +3.0
RO00 (L0 0.1 0.1 5.0
5, Frequency and time welghtings at 1 kHz
5.1 Frequency weightings at 1 kHz
Anticipated | Memsured Deviated Agceptance
Frequency Value Value Value Limits
Weighting (dB ) (dB ) (dB) (dB )
A - weight 4.0 94,0 00 200
€ - weight 94.0) 94,0 00 0.2
Flar 94.0 594.0 0.0 =02
5.2 Time weighting ot | kHz
Anticipated | Measured Devinted Acceptance
Frequency Value Value Value Limiits
Weighting (dB) (dn) (dn) (dn)
Fust 94,01 4.0 0.0 +0,1
Slow 94.0 94.0 0.0 £,
Leg 94,0 4.0 [EA) +0.]
SLM Display | SLM Display |  Deviated Aceeplance
Freguency al initial ai final Value Limits
Weighling (dB) (dB) (dB ] (dn)
A - weight 94.0 94,1} 0.0 + 0.3
'
tenaslumugy
5 .
SITHIPORN ASSOCIATES CO,LTD.

SITHJPORN

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. 1 ACL23120

Joh No, 1 VOGEACHI4E Job No. 1 VORGACDIME
Pages  : bof§ Pages 1 Tof§
7. Level linearity on the reference level range 8. Level linearity including the level range control
Anticipated | Measured Dieviated Acceptance Antivipated | Mewsured Drevited Acoeptance
Value Value Yalue Limits Rutige Value Value Value Limits
(4B ) (dB) (4B ) (dB) (dB) (dB) (B (dB)
137.0 137.0 (L0 +1.1 Auln 94.0 84.0 0.0 1.1
136.0 136.0 1.0 231
135.0 135.0 {40 | 9. Tone burst response
134.0 134.0 0.0 11 Time Tene burst Anticiputed | Measured Devisted | Acceprance
133.0 133.0 0.0 1.1 duration, Th Cyele Value Value Valus Limits
132.0 132.0 0.0 & ). ‘Weighting (ms) [ dB } (di ) (dB ) (dB }
131.0 1310 1] x1] 025 1 108.0 1079 0.1 15:-50
129.0 129.0 0.0 1.1 Fast 2 # 170 1170 0.0 10;25
124.0 124.0 0.0 £1L1 200 B 1340 124.1 a1 21.0
119.0 119.0 00 +1.1 & 2 8 LOB.} 108,01 0.4 1550
alow
114.0 114.0 0.0 411 200 800 127.6 127.6 0.0 =00
109,0 10690 0.0 1.1 025 1 0.0 Q8.5 01 15 =50
104.0 1.0 i) + 1.1 SEL 2 B L0E.1 108.0 0.0 10§25
98.0 99.0 0.0 *1.1 200 RO 1280 128.1 .1 <10
24.0 94.0 0.0 + L1
88,0 REU 0.0 £1.1
50 3.0 0.0 11 1k, Peak ' sound level
79.0 9.0 0.0 L1l Niumber of cycle Anticipted | Messured | Deviated | Acoeptanee
4.0 7400 00 L i Valie  (VelosTipeak]  Value Tt
9.0 9.0 0.0 #1d test sigrial (dB ) (d8) (8 ) (d8)
64.0 64.0 LA 211 Continuous 133.0 1330 00 3.0
59.0 390 g 211 One 1364 1363 0.1 43,0
34.0 539 Al 1.1
: 44, K &1
.‘:: [: : 4 0.0 7 i : Number of eyele Anticipated Measured Deviated Acceplunce
. ] 0.4 &1,
in Value Value Value Limits
24 294 20 o lest sigal (dB ) (dB ) (dB ) (dB)
il
34.0 0 (0 £ Ll
= Cantineous 133,0 133.0 0.0 +2.0
30,0 30.0 (L0 * 1.1 ™
Positive hall cycie 1354 1352 H1.2 420
29,0 29.0 [L1] 1.1 -
Megntive hall cycle 1354 135.2 -2 +2.0
280 280 (.00 xL1
2740 7.1 0.1 + 1.1
26,0 260 .0 1.1
250 25.1 0. 41,1
lay lay
QTS 2-H4-14-020664 tondns ﬂququ OF TS 2-04-04-020664 tenens muqu
& b =



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
FREREAReS CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No, 1 ACL23129
Job No. 1 YOGEACH048
Pages : BofB

11, Overload indication

d value ( dB ) Deviated | Accepiance
Positive MNegative Vilue Limits
cne-hnlf eyele | one-half evele (dB ) {dB )
80,6 0.5 El 2.5

12, High level stability

SLM Display | SEM Display | Devimed | Avceptance
Frequency at initisl i final Value Limiis
Weighting (dB } (dB ) {dB ) (dB )
A - weight 137.0 137.0 0.0 03

The reported uncertainty is based on o standard uncertainty multiplied by coverage factor & = 2

or any value following caleututi fing a lavel of confidence of apy ntiely 95 %

End of Calibration Certifieate

lilﬂﬂ'li‘hiﬂ’l'l]ﬂu
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QF-TS12-44-04-020604
SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
s CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACLZ3148
Joh No. @ VORGACHDS3
Pages t 2of8

Calibration Procedure : CP-AC-01

Calibration Method :
This equipment was calibrated by based on IEC-61672-3 (2(

The SI.M had tests o Acoustical and Electrical signal tests gic chamber and Reference

Condition of this result of calibration :
1. Retreghe St ke :

Madel Serial No,
332104 MY48017076
33§18 MY52302742
334614 MY353220104
33614 MY53220076

4614 MY60024273
MAT-1070 62100114
4180 2977900
NA-42ZKAL 34360495

2. This result of calibration was found accurate &s shown on date and place of calibeati
3. This certificate Is traceable to the intcrnational system of unit maintained at :
3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific end Technologi

lﬂﬂﬂ'ﬁ‘hjﬂququ
= BTl

QF-TS12-04-04-020664

SITHIPORN ASSOCIATES CO,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthern Rd, Bang Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel0-2435-8800 Fax.0-2433-1679 il:cal hittp// F om

Cert. No. : ACL23148
Pages :  lafd

Calibration Certificate

Equipment : SOUND LEVEL METER
Manufacturer : RION
Model : - NL-42/]
Serfal No.: ' 010107

ID Nou: UAEEFM.0852565

GOOD

UNITED ANALYST AND ENGINEERING CONSULTANT (UAE]
&1 SO UDOMEUE 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGEOK 10260
THAILAND,

(230 %3)
(1013 £3)
(500 £30 ) %

Received Date ; 05 MAY 2023
Calibration Date : 08 09 MAY 2023,
Date of Issue : 10 MAY 2023

Calibrated by ;

Approved by :

T k.

{ Thanakul Petchurai }

This centificate is issued in sceordance with the requirements of ISOAEC 17025 standard, may not be reproduced
other than in (ill, exeept with the prior written approval of the head of Calibration Laboratory.

tenaslumugy

OF-TS12-04-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
associates CALIBRATION LABORATORY

Continuation of Calibration Certificate

Cert. No. : ACL23148
Job No. : VOBGACO053
Pages : 3of8

Summary of Measurement Result ;
Maximum-permitied
w uncertainty of
nt (dB)
NiA
4 A
v 0.3
v 03
v 0.3
_For 10 He o 4 kHz v 03
For >4 kHz to 10 kHz v 0.3
'EEIJ_'IIJ kHz to 20 kHz = "
5. Fre -and time wej at | kHz v 02
v 0.1
v 0.2
v 02
v
v L35
# 025
12, High level sibility o1
Note : Pass/Tail evaloation for each parameter,
will be comsidered together from the acceptance limit and uneertainty of measurement.
tenaslumuny

QF-TE12-04-04-020644
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SITH I PORN} SITHIPORN ASSOCIATES CO,LTD.
SyyochEtes CALIBRATION LABORATORY

Continuation of Calibration Certificate
Cert. No. : ACL23148
Job No. @ VOABACHIS3
Pages  : 4of8

Result of calibration :
1. Absolute sensitivity

(dB) |
5399 %9

2. Self-gencrated noisc
2 Noml et

Measured Value
(dB )
4.2

2.2 The microphone of the sound level meter was replaced by electrical

Frequency Measured value
Weighting (dB)
A - weight 9.9
€ - weight 16.6
Flay 22.6

curve (dB}
Acceplancs

125 0.2 0.2 0.3 1.5
1000 0.0 0.0 0.0 =10
H000 0.3 0.4 0.4 +5.0

OQF-TS12-04-04-0 20664

SITHIPORN ) SITHIPORN ASSOCIATES CO,LTD.
sssociates— CALIBRATION LABORATORY

Continuation of Calibration Certificate

SITHIPOR N/J SITHIPORN ASSOCIATES CO.,LTD.
ST CALIBRATION LABORATORY

Continuation of Calibration Certificate

mnms‘laimuqu
=2l

Cert, No. : ACL23148
Job No. : VO66ACHNS3
Pages : G6ofR

7. Level linearity on the reference level range
Anticipated

44.0 439 4.1 11
390 389 .1 +1.1
4.0 339 .1 + L1
30.0 299 0.1 +1,1
29.0 289 0.1 +L1
8.0 74 0.1 1.1
7.0 2569 0.1 + 1.1
26.0 259 0.1 +1.1
5.0 24,9 0.1 + 1.1

QF-TSI2-04-4-020664

4. Electrical signal tests of frequency weightings
Weighting nerwork response with relative to 1 kHz.

Cert. No. : ACL23148
Job No. @ VCGEACONSI
Pages : Sof8

Freg Deviation n from various eurve (4B}
{Hz) m . -.
0.0 -1
D ]
00 0.0 0.0
[ 0.0 0.0
0.0 0.0 0.0
0.0 0.0 [ 2]
0.0 0.0 [ +3.0
0.0 0.1 0.1 +5,0
weightings at 1 kHz
5.1 Frequency weightings ot | kHz
Anticipated | Measured | Deviated
Frequency Value Vilue Value
SR (dn) (dB) (dB )
A - weight 94.0 9.0 0,
© - weight 94.0 94.0
Flat 94.0
5.2 Time welghting at 1 kiz
Anticipated Acceptance
Frequency Value Vilne Limits
Weighting (dn) (dB) (d8) (ds)
Fast 94.0 94,0 0.0 =01
Slow 54.0 94.0 0.0 20,1
Leg 94.0 94.0 0.0 0.1
. Long - term stability
SLM Display | SLM Display | Deviated | Acceptance
Frequency at initial at final Value Limits
Weighting (dB) (dB) (dB ) [dB}
A - weight 04,0 94,0 0.0 =03
tenaslumugy

QF-TS12-0H4-04-020664

SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.

associates

CALIBRATION LABORATORY
Continuation of Calibration Certificate

=40 .

lanm'.i‘lulmuqu
2. .

Cert. No. : ACL23148
Job No.  : VOS6ACHISS

Pages : Tol8
B. Level linearity including the level range control
Anticipated | Measured Deviated Acceptance.
(dB) (d8)
Aua | 940 MO
9. Tone burst response
Time Anticipated | Measured
Cycle Value Value Wi
Weightiig (dB) (dn) (dn)
025 1 108.0 107.9 0.1
Fast 2 8 170 170 0.0
m 800 134.0 134.0 0.0
Gl | 2 8 108.0 L1080 0.0
s 200 800 127.6 127.6 0.0
0.25 1 99,0 98.9 0.1
SEL 2 8 108.0 108.0 0.0
200 H00 128.0 1280 0.0
10. Peak Csound level
Number of cyele Anticipated | Measured
in Valye
test signal (dB) B )
Cantinuons 133.0 *3.0
One 1364 +3.0
Mumber of cycle Anticipated | Measured Deviated | Acceptance
in Value Value Value Limits
test signal (dB ) (dB ) (dB ) (dB )
Conti 1330 1330 0.0 2.0
Positive half cycle 135.4 1352 0.2 2.0
Negative half eycle 1354 1352 02 420
'
tenaslumuny

QE-TS12:06-4-020664
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SITHIPORN; SITHIPORN ASSOCIATES CO,LTD. SITHIPORN ASSOCIATES CO,, LTD. x"f@"'»
associates = CALIBRATION LABORATORY CALIBRATION LABORATORY b 100 :
o ‘Z@N\g‘
Continuation of Calibration Certificate e i oo e [l
Cert. No. : ACL23148
Job No. : VOGGACONS3
Pages  : BofB Cert. No. : ACL24057
Pages ¢ loff
1. Overlond indication Calibration Certificate
Measured vm__s_@.) N
e i quipment : SOUND LEVEL METER
salfeyel e bl Manufacturer : RION
e - 393 3 Model : NL-42 / Microphone UC-32 ¢ Preamplifier NH-24
& = Serial No.: Q055E036 / 176346 /47881
- 1D No.: UAE.EFM.035/2558
12, High level stability
SLM Display | SLM Display |  Deviated
il sl Wlie Condition As Found : GOOD
(4B ) (dn) (dB}
0 1970 00 Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
g i i 81 S0 UDOMSUK 41, SUKHUMVIT ROAD,
BANGCHAK SUB-DISTRICT,
PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
yorted uncertuinty is bused on a standard uncertainty multiplied by cov Location : -
e T ——————— Ambient Temperature : (230 3 ) e
ny value following it S Pressure : {1013 3 ) kPs
Relative Humidity ; { 50,0 £20 ) %
End of Calibration Certificate
Recelved Date : 21 DECEMBER 2023
Calibration Date : 18-1% JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : MNathakorn Pisulpaisan
e 7 A
( Thanakul Petchurai }
This cerfificnte is issued in pocordanee with the requirements of ISOMEC 17025 standard, may not be reproduced
other than in full, except with the prior wrinen approvel of the head of Calibration Lahoratory. '
- enaslupIuAy
enaslunugy
QF-TS1 2-04-4-020664 M
bV 4
SITHIPORN ASSOCIATES CO,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
45k 481 Siririthiom Road, Bonghurml, Bangphie Bangiak, 10700 Thailand assaciates atE45I) Sirntharm Reod, Bargiaurara, Bangpiud, Banghkek, 16700 Thedand assocliates
Tol +08 3433 BIT Ernil | comtyratlenganiphom oony :“i:;‘;‘;‘:;;:: Tol +BE 2433 B34 Ervalll | colibrationi@isthiphomoom c":,;;':,{,‘,":";
Cerl. No. : ACL24057 Cert. No. @ ACL24057
Job No, @ VOGTACO034 Job No. : VOATACDI34
Pages  : 2ofd Pages : 3of8
Calibration Procedure : CP-AC-01
m of 1) X
Calibration Method :
This equipment was calibrated by follow on IEC-61672-3 (2013) $tandard for sound level meter (SLM). Uncertainty Maximum-permitted
The SLM had resis 1o Acoustical and Elecirical signal tests of frequency weighting with Anechoic ¢hamber and Reference Priuraiey uncettainty of
Standard Instruments. (i)
) . i ) i measurement (dB)
Far tests results of each items were made by observation of each Instruments display and also with SLM's display, 1. Absolure sensitivity 02 NIA
2. Self-generated noise n2 NiA
Condition of this result of calibration : A Jcal signal tests of frex P
1. Reference Standard Instraments © 125 Hz 0.3 0.6
lnstrument Madel Sgriul No, Cert. No. Due Dute 1000 Hz 0.3 0.8
Wavelorm Generator 33210A MY4BUITOTE EF-0008-23 07-FEB-24 RO Hz 03 0.7
W:at‘eﬁ)m‘l Gienerntor 335118 MYS52302742 EF-0011-23 07-FEB-24 4, Electrical signal tesis of frequency weightings
:g:hxl Multimeter 33461A ﬂ::;zﬂlﬁ: EELBP 300266 13-FEB-24 For 10 Hz tp 4 kHz 0a 06
s i H SRy
sl!&l Mllftfl'.rlcll:l‘ 33461A 007 EEL.BP 29/0266 13-FEB-24 For=4 kHz 10 10 kHz 03 0.7
Drigital Multimeter REELTES MY60024273 EEL.BP 3110266  14-FEB-24
For > 10 kHz 1o 20 kHz E 1.0
Programmale Attenuntor MAT-1070 62100114 EF-0D11-23  O§:FER-24 S E arid timé welghtings at 1 ki 02 02
Condenser Micraphone 4180 2077900 AA-I00123  14-FEB-24 ——— e - ;
Measuring Amplifier NA-42KAL 14360495 AA-300223  14-FEB-24 6. Lovig Yoo staility A o
7. Level linearity on the referenee level range 0.2 0.3
2, This result of calibration was found accursic s shown on date and place of calibrasion for this calibrated ftem only. 8. Level linearity including the level range control 02 63
3, This certificate is traceable 1o the international system of unit maintained at : 9. Tone burst response 02 03
3.1 National Institute of Mesrology (Thailand), 10 Penle © sond Jone) L 933
3.2 Thailand Institute of Scientific and Tochnological Research (TISTR, HsRvorlowid bictcation £2 82
12, High level stbility 0.1 0.1

Lanﬂ;";m )

Lna}?'lm )




SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.

CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN
51/t Siinthorm Roae Rengoum . Sengpiue Banghok 10700 Thalland assoclates 44811 Sirinthom Reos, Bangburmy, Songpiud, Bangkak, 10700 Thallsna assoclates
L ik i Emoit: seillwation@aitHiphomagm ?:fu{ﬂﬁ:«?,ﬁ Tal +88 2433 8331 £mall; colibrotion @t phomaosm :‘:EJ:"I:;::

Cert, No. : ACLI4057

Cert. No, : ACL24057 Job No. = VCATACO034
dob No. @ VOSTACD034 Pages : Sof8
Pages 4of8 4. Electrical signal tests of Trequency weightings
Weighting network response with relative to | kHz.
Result of calibration :
Frequency Deviation from various frequency weighting response curve (48
1. Absolute sensitivity H. cepim
Vi Flat C-weight Asweight e ! R
Bt N 1 Acceprance Limits
Acoustic Signal Value Deviation Limit L 2 02 4 it
(dB) (48} (48) (dn) 1 il c ol =
93.9 (93.98) 539 L0 13 i a0 L &l L
SO0 0.0 0.0 01 +1.5
1 006 (.0 1] LK +1.0
2. Self-generated noise 2000 0.0 00 0.0 430
S Narml test 4000 0.0 0.0 0.0 130
Measured Yolue BO00 0.0 0.0 0.1 +5.0
(dB)
15.1
5. Frequency and fime weightings ut | kiz
2.2 The mierophone of the sound level meter wis replaced by electrical signal input device, 5.1 Frequency weightings ar | kHz
Frequency Measured value Anticiputed | Measured Deviated | Accepunce
Weighting (dB) Frequency Value Value Value Limmits
Weighting
it 134 h a (dB } 1 dB ) (dB ) {dB )
= . | 0.0 :0.2
€ - weight 200 gt s 4 -
C - weight S4.0 94.0 0.0 (.2
Flat 28.7
Flat 94.0 94.0 0.0 = (1.2
3. Acounstical signal tests of frequency welghtings 5.2 Time weighting at | kHz

Meter free-field acoustic response at a level of 84 dB

Anticipased Mensured Tievinted Acceptance

Frequency Deviation from various frequency weighting response curve (dB) Freguency Value Valug Value Limits

(Hz) . Acceptance Weighting (dB} {dB ) (dB ) (dB )

Fial Coweight Aweight Limits Fast 94.0 940 0.0 =01

125 (L0 (.1 .1 L15 Slow 94.0 4.0 0,0 =01

1000 Lo 0.0 0.4 =1.0 Leg U400 4.0 a0 + 01
2000 0.6 0.7 0.7 +5.0

6. Long - term stability

SLM Display | SLM Display | Deviated Acceptance
Frequency ut mitia] at final Vilue Limits
Weighting (dB ) (B} (4B ) (dB }

' A-wedght 540 940 0.0 : '
¥ eridaslum
vonerislusymy ok 5

SITHIPORN ASSOCIATES CO., LTD. SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY SITHIPORN CALIBRATION LABORATORY SITHIPORN
4854511 Sifnthorm Rood, Bangburmng, Bangplud, Sangkek 19700 Thalond assoclates . ASF B sirithar o, Rengume. Rongplud, Bonghaj 13200 Thallond P il WRE-TIH-T15 17025
Tl +E8 2433 5331 Ermaill ; eailibrationE@sithiphemaenm ':':Im:;:g; Tal +68 2433 B3 Emall; colibrativni@fsthipharm.asm e
Cert. No. : ACL24057 Cert. No. : ACL24057
Job No. : VOETACTN34 Job No. 1 VCETACHN34
Pages  : Gof8 Pages : Tof#
7. Level linearity on the referénce level range 8, Level finearity including the level range control
Fr— Mcazared Devined Anticipated Measured Deviated Avceplance
Value Value Valug Range Value Value Value Limits
(dB) (4B) (4B} (dB) (da) (B ) (dn)
137.0 137.0 0.0 Ao 94.0 S840 0.0 211
136,00 136.0 0.0
1350 135.0 0.0 9. Tone hurst response
Lol 130 00 Timo Tone burst Auticipated | Messured | Devintod | Accepunce
I‘;:'g :;f*: :} | dumon T | cyete Value Value Value Limits
e - = Weighting (s} (4B) (dn) (dB) (dB)
= 1080 6 0.25 ] 108.0 107.9 .1 L5;-5.0
1240 240 00 Fast 2 ] 17,0 117.0 1.0 10525
119.0 190 00 20 800 134.0 134.0 A0 x1.0
1140 1140 0.0 Slow 2 8 108.0 108.0 0.0 1.5:-50
g oo 00 200 800 1276 1276 [ =10
T 1040 00 0.25 i 99.0 98.9 0.1 1.5:-5.0
990 90 00 SEL 2 3 1080 108.0 0.0 10,25
D400 94.0 0.0 200 B 1380 128.0 0.0 1.0
B0 A0 00
:E ::: 2:2 10. Peak C sound level
il 4 00 Mumber of cycle Anticipated Mueasured Peviated Actoplance
:g ::ﬂ E:g in Value  |Value, Lepeak|  Value Limits
B = o 1) test signul (dB) (dB) (dB) (dB )
40 0 00 E Continuows 133.0 133.0 0,0 +£3.0
B0 9.0 o0 i Omz 136.4 135.6 -0.8 +3.0
44.0 440 0.0 & 1l
ETI 9.0 0.0 s 1, Number of eycle Anticipated | Measured Deviated | Aceepuance
34.0 4.0 0.0 ¥ 1.] in Value Value Value Limits
300 0.0 0.0 1,1 teut signal {dB ) (i) (dB ) (dB )
9.0 iRY 01 L1 Continuous 1330 13340 .0 2.0
20 e 4l £1d Positive half cycle 135.4 135.1 0.3 20
7o Exl] &4 k41 Megative half cycle 1354 135,1 0.3 42,0
260 159 -1 & 1,1

350 79 0.1 N o @qm\g‘l Laﬂﬁ}j‘l‘};ﬂem -
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Cert. No. : ACL24051
Pages : 1off

Pages : Hof8 * . .
Calibration Certificate
11, Overload indication
Equipment : 50UND LEVEL METER
Measured value ( dB ) Deviated Acceptance Manufacturer : RION
Pasitive Nugative Value Limits Model : NL-42 / Microphone UC-52 / Preamplifier NH-24
one-half eyele | onc-halfcyele (dB ) {dB ) Serial No.; D0408082 / 186172 /00727
BO.5 B0.6 0.1 +1.5 ID No.: TAE.EFM.000/2564
hilil
{2 i fevel stability Condition As Found : Goon
SLM Display | SLM Display Deviated Aceeplance
Frequency initial fiial Val Lismits Customer : UNITED ANALYST AND ENGINEERING CONSULTANT (UAE)
U Y " w m 21 801 UDOMSUK 41, SUKHUMVIT ROAD,
Weighting (dn) (dn) (dB) (dB ) BANGCHAK SUB-DISTRICT,
A - weight 137.0 1370 LS .3 PHRAKHANONG DISTRICT, BANGKOK 10260
THAILAND,
Location : .
Ambient Temperature : {230 £3) w0
Pressure : (1003 +3 ) kPs
The reported uncenainty is based on o sundard uncertainty multiplied by coverage factor & =2 Relative Humidity : {500 £20 ) P
ar any value following caleulation providing o lavel of confid of apy Iy 95 %
Received Date : 2§ DECEMBER 2023
End of Calibration Certificate Calibration Date : 1519 JANUARY 2024
Date of Issue : 22 JANUARY 2024
Calibrated by : Nathakom Pisuipaisan
Approved by :
77 e Ao/l
( Thangkul Petchurai )
This centificate is issued in necordunee with the requirements of ISOIEC 17025 swndard, may not be reproduced
. other than in full, except with the prior written approval of the head of Calibration Laboratory, .
mm;]_s‘lmg enaslupIuAy
1
SITHIPORN ASSOCIATES CO.,, LTD. SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN) CALIBRATION LABORATORY SITHIPORN
G451 Sirinthanm Road, Bengtumna Bangplud Bangkok, 16700 Thailand assocjates 45K Sirintharn Bead, Bangbumna Bargpkid, Bongkak, 10700 Thasond associates
::I_-‘:’}EIE,Q::;;IBI;: ! ;f:l :.u':‘ollurauml_ﬁnbﬂlulpa||J||f’uo:nL e NSCTHILTIS 1702 Tl +56 2433 BN Emal: callbrationg@@sithiphionm.eam NS Tela- TS 141134

CALBAATION 0353 CALBRATION G108

Cert. No. : ACL24051
Job Mo, : VOGTACHD3

Cert. No. : ACL24051
Job No.  : VOGTACHI34

Pages  : Zof# Bages. 7 3oil
Calibration Procedure : CP-AC-01
Summary of Measurement Result ;.
Calibration Method :
This equipment was calibrated by follow an 1EC-61672-3 (201 3) Standsrd for sound level meter (SLML Uncertainty Maximum-permitted
The SEM had tests to Acoustical und Electrical signal tests of frequency weighting with Anechoic chamber and Reference Parumeter uneertainty of
Standard Instruments. el measurement (dB)
For rests results of each ilems were made by obsérvation of each Instruments dizplay and also with SLM's display, 1. Absolute sensitivity 0z NiA
2. Self-gencrated noise 0.2 NiA
Condition of this result of calibration : A sipnal tests of freq ightings
1. Reference Standard Instruments : 125 Hz 0.3 (L6
Instrument Maodel Serial No, Cert, No, Due Date 1000 Ha 0.3 0.6
Waveform Generator 33210A MY45017076 EF-0005-23 F7-FEB-24 BOO0 iz 0.3 0.7
Waveform Generator 13518 MYS2302742 EF-0011-23 07-FEB-24 4. Electricul signal tests of {i iphting:
Digital Multimeter 334614 MY53220104 EEL.BP 3000266 13-FEB-24 For 10 Hx to 4 kHz 03 0.6
Digital Multineter 33461A MYF3220076 EEL.BP 29/0266 13-FEB-24 For >4 kHz 1o 10 kHz 0.3 0.7
Digital Multimeter 34461A MY60024278  EELBP 310266 14-FEB-24 For = 10 kHz fo 20 kilz 2 0
Programmable Amenuator MAT-1070 62100114 EF-0011-23 08-FEB-24 5. Frequency and time weightings at 1 kHz 0.2 02
Condenser Microphone 4180 2977900 AA-1001-23 14-FEB-24 6. Long - term stability 0.1 o1
Measuring Amplitier NA-4ZKAI 34560495 AA-3002-23 14-FEB-24 7. Level linearity on the reference level range 02 0.3
2. This result of calibration was found aceurate as shown on date and place of calibration for this calibrated itom only. 6. Ll tineaiy Ihchiding the lenHlenpie ccptrol i A
. . . . s 49, Tome burst response 0.2 0.3
3. This is bile 1w fhe | system of unit maintained a1 :
3 10. Peak € sound level 0.2 .35
3.1 National Institute of Metrology ( Thailend). 11.:Ovarload indication 02 035
3.2 Thailand Institute of Sciemtific and Technological Research (TISTR). 12, High level stability 01 ol

Lﬂﬂ@im‘ Laﬂgﬂwu_




SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY

SITHIPORN)
48451 Sirinthom Rood, Bongbumny, Bangpiud, Bangkok, 10702 Thodond assoclates i
Tod +862433 8331 emall: cofibrotion@sithipham.aom e
Cert. No. 1 ACL24051
dob No, @ VOGTACOD34
Pages 4018
It of n:
1. Absolute sensitivity
Ref: M, d Acceplnce
Acoustic Signal Value Deviation Limit
(dB ) (dB ) (di ) (dB)
93.9 (93.98) 239 0 0,3
1. Self-generated noise
2.1 Normal test
Measured Value
(dB )
14.8

2.2 The microphone of the sound level meter was replaced by elecerical signal input deviee.

SITHIPORN ASSOCIATES CO., LTD.
CALIBRATION LABORATORY

4514511 Sirinthorn fopd, Banghurmn, Bongpiud, Boangkok, 10700 Thesand
Tl +56 2433 8331 Emall; cofbrationgsithipharm,oem

SITHIPORN

associates
NSC-TISI-TIS 17025
CALIBKATION M8

Cert. No, = ACL24051

Frequency Measured value

Weighting (dB )

A= weight 12.6

C - weight 152
Flat 24.7

3. Acoustical signal tests of frequency weightings

Meter free-field acoustic response at o level of 84 dB

Job No. : VOGTACON34
Pages : Soff
4. Eleetrica signal tests of frequency weightings
Weighting network response with relative 1o | kHa.
Frequency Deviation from various fr ighting response curve (dB)
(Hz) Flm C-weight A-weight ar:u.e-pmnw
Limits
63 0.1 0.0 0.0 =20
125 0.0 0.0 0.0 1.5
250 1.0 o 0.0 +1.5
500 0.0 1 0.0 +1.5
1000 0.0 00 0.0 =10
2000 0.0 01 0.0 +2.0
4000 0.0 00 0.0 3.0
Bl LA} 0l 0.1 5.0
5, Frequency und time weightings a1 1 ki
5.1 Frequency weightigs at | kHe
Amnticipated | Measured Deviated Acceptunce
Frequcncy Value Valie Value Limits
Waighting (dB) (dB) (8 ) (dB)
A - weight 94.0 4.0 0.0 £0.2
© - weight 940 54,0 0.0 £0.2
Flot G40 94.0 0.0 +{.2
5.2 Time weighting at | kHz
Anticiputed Meazured Dievinted Acoeptance
Frequency Value Value Value Limits
Waighting (dH) {dB} (dB ) (dB )
Fage 4.0 94.0 0.0 +0.1
Slow g4.0 Saih 51 +0,1
Leg 440 4.0 0.0 + .1
fi. Long - term stahbility
SLM Display | SLM Display |  Deviated Acceptance
Frequency it initial ot final Velue Limits
Weighting (dB) (4B) (4B ) (dB) .
A -weight 4.0 4.0

SITHIPORN ASSOCIATES CO,, LTD.

Frequency Devintion from varions frequency weighting response curve (d8)
‘) Flat C-weight A-weight Am‘_sptlme
Limits
125 0.0 0.1 01 + 1.3
10040 0.0 .0 0.0 = 1.0
BO00 3 24 24 +5.0
'
I.E)nﬂ'lim
SITHIPORN ASSOCIATES CO,, LTD.
CALIBRATION LABORATORY SITHIPORN
454511 Slrntnoem Rood, Bonglbume, Bomgplue, Bangkak, 10700 Thalland gssoclates
Tol +66 24338351  Lrmall; calibration@sithiphom.osm righbibichghing
Cert. No. @ ACLZ4051
Job No. : VCGTACD3Y
Pages : 6ol 8
7. Level linearity on the reference level range
Anticipated | Measured Devinted Acceplance
Value Value Value Limits
(dB ) (B} (dB ) (4B )
137.0 137.0 0.0 t 1l
136.0 136.0 [ 1]
1350 135.0 0.0 1.1
134,00 134.0 00 + L1
133.0 133.0 (LX) 1.1
132.0 1320 0. + 1.1
1300 131.0 04 + 1.1
129.0 129.0 40 + 1.1
124.0 124.0 [LE1] +1.1
119.0 18,0 0.0 +1]1
114.0 114.0 0o 11
109.0 & 0.0 1.1
1040 1040 0.0 =11
99.0 99,00 0.0 £1.1
S4.0 4.0 0.0 x L1
A0 2600 0.6 = 11
840 8240 0 £1,1
90 T 0.0 1.1
T4 740 0.0 =11
%0 (9.0 0.0 1.1
64.0 64.0 0.0 & 1.1
59.0 59.0 o0
54.0 5.0 00
49.0 49.0 0
4.0 440 [
39.0 390 A1)
3.0 4.0 0.0
30.0 99 )1
9.0 289 .1
28.0 119 0.1
.0 26.9 -
26.0 259 0.1
= '
50 4.9 il ) nﬂ7'_] s QN

CALIBRATION LABORATORY SITHIPORN
454511 Sirinthiom food, Bangbumn, Bengplud Banckok, 15700 Thallond issociates d
Tol sBB 24338231 Eimail: collbrotio@uitriphormeom N IR
Cert. No. 1 ACL24051
dob No.  : VOGTACOHD3IA
Pages : TofB
8. Level linearity including the level range control
Anticipated Measured Devinted Acceptance
Runge Value Valne Ve Limits
(dB ] (dB ) {dB ) {dB )
Auto 4.0 4.0 0.0 #1.1
9. Tone burst response
Time Tone burst Anticipated Measured Dieviated
duration, Th Cycle Value Value Value
Weighting | (ms) (dB) (d8) (dB)
(.25 1 FOEA H7e 0.1
Fast 2 8 11740 117.0 0.0
2001 L] 134.0 134.1 0.1
S 2 ] 1 08,0 10B.0 0.0
204 A00 127.6 127.6 (L6
(.25 1 9900 989 -1
SEL 2 £ 108.0 108.0 0.0
210 B00 128.0 128.1 0l
10. Peak € sound level
Numtber of eyele Anficipated Measured Deviated Acceplanee
in Value Value, Lepeak Value Limmits
test signul (dB ) (d8) (dB) (dB)
Contimpous 133.0 133.0 0.0 43.0
One 136.4 136.3 0.1 430
Number of eycle Anticipated | Measurad Devisted | Aceeptance
n Value Value Value Limits
test signal (dB) (dB) (dB ) (dB)
Continuous 133.0 133.0 0.0 2.0
Pasitive hall cyele 1354 1352 0.2 +2.0
Negutive half eycle 1354 135.2 0.2 2,0

o




SITHIPORN ASSOCIATES CO,, LTD. INNOVATIVE INSTRUNENT CALIIRATION LA
CAL’BRATION LABORATORY S ITH f pORN L \'AII\I.I'-'\-'IIII RIEHT 00 LT VEEAR OFFIER

WA KR 1T TANE ™ BANG KAFD,

ACCAEDITED

B 4E1E Sitirtheen Road, Rangbrnn, Bongphud, Bengkak, 10790 Thaand ARIILIE IRANGS LT SARIT PRAK AR BROV IR | THAM ASE L
Tol+58 2438 B3 Emall, callbrotien@etriphorm.eom NSCTISHTE 17025 TEL i ke
CALIBRATION 035 :
Page:1/4
Cert. No, : ACL24051 il
JobN VESTACIN Certificate of Calibration
{1 [ R ot
Pages : §ofB Chghowry
Hame UINITED ANALYST AND ENGINEERING CONSULTANT €071 Certlficate No : 15-NDM-26H
11, Overload indication Adkdnzse Al Soi Udansuk 41, Sukbunivit Road. Sangehsl, Prakmong, Hanghok 10260 Roquest N1 1og-2123-1465
Medsured value { dB ) Deviated Accoptance Unili Undler Callbration Detad
Positive Negative Value Limits Meassreni ifcm - higise Dinimoter Micriphine Class = 2
one-haff cycle | onc-half cycle (dB} (dB ) Marmfacturer SVANTER Micsaphone Madel - S¥27
8.6 59.5 0.1 415 Madel 59 14 Misrogihane &N - 103079
Scrial Number 11DER Presmplificr Model
mn Preamplifier SN - -
12, High level sta B
Resalutin LI ] Instrument Statud - Used
2 Z 2 Calibrution Enve d Dl
SLM Display | SUM Display | Deviated Aceepiance FRCRA RO ELL R .
; Temgperst nCLTEC
Frequency atinitial at final Value Limits e 5
Weighting i iy D i Husnility S0 SRH 20 %TTH
- Bammeen lressune 1017 K 10 TP
A - weight 137.0 137.0 0.0 +0.3
Reccived Dt < Sty 2023
Cialibraed [ase 27 Cltober 2023
Calibration Procedure = iebaouse imethod CF-NOM-01 based on TEC 61252 : 2087
Lisealion of Calibrativn Lab Aoustic
The reported uncertainty is based on a standard Itiplied by ge factor & =2 Lttt Tl
inmmursens Hrand Moded K. Thue calibration Teneehiliry
i B o I iddinge el F »
or amy value following caleulation providing a luvel of confidence of approsximately 95 % Milifiequency Calibamlor P P . 25 Juty 2024 e
Standand Misrophan: GRAS AN 188273 21 Auis 2024 GRAS
o End of Calibration Certificate Sitte Clenserator Swamick Standl| 13t ¥ Uvioher 2004 WK Eleetsic
Timer EXTECH - DEACT 20 March 2024 1A
Note

T repamed uncerisisgy is Based on sansdadd wreerinty mliiptied by the Coverage Factar & = L providing u level of confidmce approximaely 85 %,

Cullbrused By 1 e Approved By : it

Mr. Nopgadon Luangsn Mr. Pacit Mathavarn
Culibratiim Oficer Callbrtion Frigineer Saperviss
s Dt £ 27 tniber 2073

tﬂnﬂ"l"l‘j Th rewelts robasedd aily 00 e e ol The-coviificate shall s be roprodiced e e in S, it wrmen sl of the isovstes inimsyn, Lo
A ienaaslimunu

VTSI LR SUNTIRAKORN || TSI ARG KAL) T MR L S0 SUSTRRARTIRS 1] TAMIMSN BANG KA

INNOVATIVE INSTHUMENT CALIBRATION LAR INSOVATIVE INSTRUMENT UALIBRATION LAR
IV ATV T DSTIMENT 00 L TED (AT Y Ah DOV ATIVE PYSTREMEST 00, LTI IRAT O

AMTICHE AL P L SARITT PHASKAS PRYVESTE 1040 THA L AN ACCAERLIYTED AMIFTICI ARG PHLLEARLT PRAK AR FREW TSET R0 THATLANT
TFLI i SEA L AN Al 30T ncé?.f'"""" TEl | B0 e S THY
Page: 34
Certifivate No T3-NOM-26K Cerfificate No 13-NIIM-26%
Reguem No ¢ Reg2021-1465 Roquest No Foq- 21405
1. Absalute acoustical sensitivity
VU Setting Tims Fagmeure Misturement —: 3, Linearity of response 1o steady signals
UNCERTAINTY a. Sound exposure meter, linearity of response for changes of input si dal | level
FAST/ A/ 55140 Ref e Wl e Error (N e 5= o e
) N ULIC Setting FASY /A High
L& utor Settl "
oo w w L] Fa ) i o] o Ref 148 | ssa | oo [-ean [ wooo] vaa| nao ] 1200 | w00 [ 100
10606 i 114 815 120 120 BT 113 -1 31 3,426
1000 He Leveld | (d8) | sy pa| aomal 1100 w40 tz00] 10| 1avo
Wt Aolse semsiibvity tahlishid by th £ Saund Caliiesior Brnd SVANTER, Madel 8Y 354 5N, $30710
ity ity was estal  the use of Sound Caliiestor Brunid K. Mode] BV 384 5N, 37 Errar [d8] vl o3l ool wol oo oo oo
Ref dg) seo) 985 10ms| iras] aise| smms| s
Frequency weightin 8000 He Level & on tome| nizel 1iwa| 1] 13wy
Deviation frim varius Tokerapces
UUC Setfing UNCERTAINTY Eursie ol ool oal ol ga) o1 43
Frequency Waighting Limie T
ef 7, a3
FAST | 55141 A C p—_— SRR e B
STD Serting m m Leam (B3 iy A28 WiB| 1034 1134
63 Hr 0z an 040 T Errer anf  anl oo __I
125 e -l o 080 (£} iarances Lo
UNCERTAINTY
Mo e ¥ Al e 14 I
500 Hx a0 0l R 15 b Sound exposure meter linearity of error
1000 1 o0 [iT] ol L Setilng Time Expasure Mesvarement Taleranees
UNCERTAINTY
2000 1t 02 0 040 2 FASTIA !S5 140 Ref vue Rt e Errar Limit
2000 11z 15 1s 040 i Calibrator Setting i 0 (Pa'B) s m () %) %)
BOOO 1L -3 -3 (2] a0 1000 Hat 110 dib n i) 030 [ET] 100
1000 He 110 28 a5 FH 0 [iL]] S0
1000 He 110 86 Wl a (E1} L) 100 56
1000 He 110 45 180 1 2an 2 L0
1000 |12 120 45 36 36 400 403 75
<2426
1000 Ha 120 418 ] e ] B0 E0§ s
110 He 120 4B 90 " 1000 1013 130
1000 He 120 8 18I ] 000 ma 110 56
1310 He 120 B 14l ] 4000 anm L85
1000 Hz | 20 dB T 720 ROo0 Kinad “dLb1

The rewlts refmed owly 10 the

T vl rolsed umdy s e e callbentod, Thae cersficoie shall i he sxpiaducend useepe in Tull, widhonl wiition appimsal of she

ot ve Ui

Lond s'hifquu

natarrd fall, :m--wulnehu.i%a:?] . Lid qu



INROVATIVE INSTULMENT CALIBRATION LAR INNOVATIVE INSTHUMEN] CALIBRATION LAK

PRV ATIVE IRSTILMENT 061, 111 HEAD OFFICE SNEVATIVE INETRUMENT C60 LTI, HEAL GFFI |
1 SO TN, S TIAKCINS 11 TAMBON HANG KA TLI MO L SO!SUNTINAKCORN |1 EARMIRN BANG KALD,
ANIPHONE BANG PHLESAMET PRAKAN PROVTSOE 10840 THATL AN AMPHOE BARGE S AMUTT FRAKCAN VEOVINGE 7540 THAL AR g.- e Bl Bustrrinm 41
—— Li 5. R AL E CE [ir5a ARD
] R e B T
TELL (i 200 R0 § A0 1600021 [6-T iy o vy TEL: RN SR PAN: (A6HH21 16190
Page: 44
Centificate N 23NOM-16K
Certificate of Calibration
Reguest No @ Reg-2023-1465
Customer
4, Respanse to short duration Name UINITED ANALYST ANT} ENGINEERING CONSULTANT CO_LTD Certificate No : 21-NDM-108
a, Aespanse for sinuscidal signals - reference levet Adbdreiy H1 Sini Ufomsuk 4 1, Sukbumvis Road, Bangehak, Prakasong, Bangkok 10260 Request Mo : Reg-2003-4054
UEC Setting Time Exponure Memarement Tulerunces
UNCERTAINTY
FAST /A1 55140 ] e il
E L b bkt e Usit Under Calibeation Detals
g 1 ' [ '
Calilyratur Seiting [0 4]
. Ladil Uk ik L) Mewsuremenl de Wil Distmistet Microphone Clasy | 2
4000 1 9% 8 446 2846 L00 10 1 sz ALY+ 141
Wanufaeture: : SVANTER Microphoas Model 1§V 27
: Model BV a4 Microphone $7 : [12983
b, Saund exposure meter respanse for series of toneburst impulses
ULIC Setting Time Exposure Measurement Tulerances Serial Number g Feespl o a1 =
UNCERTAINTY X
FAST(A 55140 el e el uue rror Limit 0 : el
Calftratur Setting s s lr-'n] (4 (% e Resalution (AR Irtrussnt Staiss | Used
Bursl | s, U5 24 2w (] 000 <20~ 426 Calivwation Envienment snd Detalls
Burst | i, 100 dR Wl w0 1 1.00 000 Ery ETE) Temperssure B
Huirsl | o, 10380 143 143 1,00 0 10 -29- 441 HiMElgy S MRE 30 %6RH
Rarnmetric Pressurs 1113 iPa = 10 Py
5. Response to unipolar pulse Reteivod Date < 4 My 2123
WU Setting Time Exposire Messiremont Tolerances
» Cabforated Date 12 May 2023
FAST/ A/ 35:140) v i Different Limil
3 Calitation Procedure + Invhowse meshod CP-NDMA bussd on [EC 61252 2 07
Calibrator Setiimy i) b %) 1% %)
Lagasion of Calibention Lab Acousiic
Contimmus Hectangly ¢ 1037
w o ER] 21 =426 Heferemoe Standuard
Continuenis Rectangle - 137
Instumesnt Mode} 5N Dug calitration Trachikity
* Indicates non accredited Multifrequency Calibemior Quest-cul 158272 29 June 2023 151
End of Certifieate Standard Micrepbome: H0AN 1B £ Otber 2023 GIRAS
Sane Genernior Swardll] i3 12 Octoher 2023 WK Electric
Viimer - 05ACT 20 M 2024 A

Nate

“The reporiod smcerisisey o based oo sisndad uncestainy mulcpllen by the Caverags Fastor & =2, providing a level of sonfidesce appeosiminety 95

Calibvrutid By : TL{" Appreved By ¢ ]

I, Noppadon Lisegan Mir. Pacit Mathavorn
Cafibration Cfficer Uslibeufion Enginter Supervisor
Lsswe Dhate © 12 May 1023
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IMMOYATIVE INSTRUMENT CALIBRATHIN LAR TNMOY A TIVE TMSTRUMENT CALIBRATION LAR

TNOY ATIVE INSTILMENT DL LTD. HEAD GFFIE POV ATIVE INSTIMENT L0, LTO. WEAD OFFITE

2 53 A T, SO) SUNTINAKIIEN |1 TAMBON BANC KAF

1§30 00 13, SO0 SUNTINAKERS L TAMISON IASLT KA, atey deais

ASIHOE ARG P SARLT FILAKAS FROVINGT 1650 THAILAND

SO BAR PHLESAMUT PRAKAS MROVENCT 16540 THAT

TELE 6H1=TE Fl-T001 A0 (RN T1 1677140

VEL: (SH)-TEE-S880-1 FAXT (6H21 | T 10

Lrcinose bo i Bl Comificale Mo = Z3-NDM-108
Riquest Ko Regr 02540954 a— R 20210954
1. Absalute acoustical sensitivi
UL Setting Thme Expusure Mensarement : Thhransss 3. Linearity of response to steady signals
FAST /A (55140 et (i Rt uue Ervor Limit rity of response for chan| eToI' Iin :rﬂs Iumldalsa nal level
: 1 High
= il - = (l'n'h] M‘ L. L el . (d8) | 550 | s00 | seo | Wweo !m: 1140 | 1200 | 1300 | 1400
1000 Ha 114 dp 120 120 118 320 #I31 31 21426 —— e T e e ) B e e
Mot : Absolute sevshivity ws-esinbilished by the e of Sound Calfbrator Brand SVANTER. Madel 8V 354, BN, S#179 = Tt el o el ol el 6
Ref 18| puo] omol ioss| 1zs| 1ims| ssel 1368
T Mep B000 Hz Level & | {dB} was| wsns| toes| wzal tmeel wma| 1968
Trevintinm from varioes Toleranzes e
UUC Setting UNCERTAINTY, i Error e} ool ool ool ool ool o1 -eal
= e R o Fef 148) ars| 938} w3s| 1iis)
r:g Is::—i::“ [dtﬂ r:m b i 63 H: Level & 143] zra| | a0as| was
63 e 0 ik 0.4 0 Error (8] ool ool ool 0w
125 Hz A3 Il aan L3 Tolerances Limit | £08) Lo
250 e 04 T 040 15 UNCERTAINTY == 03
i . = = i b. Sound exposure meter linearity of error
i i ) i A _ VUC Setting [ Time Esposure Measnremeat et | e
A6 - L i i FAST (A $5-140 e e Raf vuie Errar Limi
Ao iz L& 1% a4 1} s ling i e e i . o o
iithen 43 i i s 1400 Mz 110 4B 7 n 0,30 0,30 i
1000 He 11048 a5 48 1.5 130 0
1000 Hz 1101 4B uo o 106 (0] -1.00 5t
1000 He 110148 ] 180 200 194 L0l
1000 Hz 120 a8 ® 6 400 40 175 o
10011 Hz 120 1) 72 n 00 504 HA3 '
1000 He 120 4R oy L] 11100 113 =130
10800 Hax 120 4B 180 18 2000 110 At
1000 e 120 4B 360 150 4000 H8S
100K e 1240 8 T 0 L] RO 61

Ther rewsdie: e o il il = fidll, withe i smirsyg (Lt snveltn kel urdy 1 the anall full, C il
S ' ienanslumugy.- R tonanslumaugu.



INNOVATIVE INSTRUMERT CALIBRATION LAK
PENOVATIVIE M TRLIMENT 0L LTI HEALD OFFILE
TN MO 1L S SN TINARIRS 11 TAN DU IANCT KA

AMPHOE BANC FHEESAMLT FLALAN PROVIS

A THAILANDY

it i i
cEmERIT ED

-
FEL 300K W 30001 FAK: (8621157 140 G -l
Fage:4sa
Ceriiflcai No 1-NOM-104
Regues Na Reeqr2023-1954
4. Response to short duration
4. Response for sinusoidal signals - lewel
UL Settn Time Expeiore Moassrement Tolerances
a UNCERTAINTY
FABT | AJES-1a0 Ret e Ret e Error Limit
Callbrater Setting [ i Fa'w [ (P2 b} W (Pa'n)
w00 Hz 95 4B 2846 244 ] 1000 000 0052 029+ =04
b, Sound exposure meter response for serles of toneburst impulses
UL Setting Time Expesiire Meassrensnl Tolerances
URCERTAINTY
FAST [ A/ 55-140 el e Rel e Error Ly
Callbratne Setiing w ] 't Pty 6 %) %)
Harst | e, 95 45 s W 1.0 1408 11K 21 - 426
Burst | s, 100 4 400 W 100 140 0 56 2 -+
Poarst | s, 106 dF 143 143 106 101 100 25441
5. Response to unipolar pulse
LI Se Time Exparsire Muasuronsent Tolerances
Ehy UNCERTAINTY
FAST /A ! 85-140 e uuc DHMereat Limiz
Calllesior Sciting [ (') 1%) [ %)
Cimiimimus Rectangle - nt
w ILHY 7 21426
Conlirmius Roctangle - mny
* Indicates non accredited
Endd of Certificate
Th s mlaten] T in el willaail

IRNOVATIVE NS TREINENT CATTEIRA V10N LAR

ENHOVATIVE IRSTRUSMESNT C0. LT HEAD OFFICE

N0 MO IS MM SUNTINARCIRN | FAMININ AN KA.

AMPEBIE BANG PHLI SAMUT PRAKAN PROVINGE 10500 THAILAND

“tanarsluduny,

AEERRBITED

TR AT
A1)

FIELE RG2S V00 1 157 (40
Fage 3/
Certllicate No : Z3-AFM- (83
Wetgest Mo = Req-2013-0619
Henuelt ol Callbrathon :
Flaw Setting ST Flow Restling | UUC Flow Ryading | Correctlon Flaw Uneertaingy
(LM (LMY ey (P (P

a4 ol tole 0. 404

005 st ode 0.00F (LT

o1 o mouz 0.008 o007

02 0201 0189 0012 o003

os [LE1] 0491 ool o

(R (E11] (15 o022 Qs

L i) 1702 16T 0025 a4

0 2iMH 1560 0.044 0428

10 3000 1915 007 no4

40 am 1901 o.1o2 0457

30 s.010 4518 [ o4aT
Noie
STD - Stamdand
LU - Lindi Under Calibranan
Calibeation media - Al
* Indicates mon acerediied

End of Certificute

e BDEITIARUAN

INROVATIVE INSTRUMENT CALIBEATION LA

IMMOVATIVE IRSTIREMEST OO LTI MEAT OFFICT

TN MG |3, S0 SUN TS AKERLS 1] TAMION BANC KATD,
AMPHOR AR PILESAMLT FICAKARN FROVINGT M8 THARLARD
THE: (6 TH 400 FAK: (60020 67 140

Certificate of Calibration
Customer Certificate No : 23-4FM-082
Narm UNITED ANALYST AND ENGINEETING CONSULTANT COL LTI Request No 1 Req-2022-0619
Address E1 Soi Udamuk 41, Suklanvit Road, Bangehok, Frukanong, Rangkok 10260

Unit Under Culibration Detsils

Mensmement Hem ¢ Pringary Flosw: Callbeasor Sensur Model ¢

Musfiiurer © T8I Sewar Serial Number: -
Model + 4146

Sevial Mamber + A14B1214007

m UAEEMALISLTSSE

Luscattiom of Calibeation | LAR 4 AIR VELOTITY METER

Calitirution Enyiranmvnt and Details

Termperature =BCEIC
Husmidfizy S5 SR = 30 ltH
Barpmetric Pressure 1013 hPa < |0 hPs
Receiveid Duit ¢ 14 March 2003
Caliration ate + X0 Mianch 2027

Calibration Procedure = Te-bowse neshosd CP-AFM-1 by Companison techmique wih Standsrd Primary Flow Calibrator

Reference Stundard Mudel Sertul Numbir | Truceble | Due Calibeation

Alr Flow Meter Clelibration 3 Low flow IES0101EH6. Sensidyne 16 June 2023

Air Flow Meter Gilibwntor 3 Standard Mow 1903 11003 Senaldyne 15 June 2023
Trueeuhility :
This centiflcate providoes tracesbility of messumement 1o recognized rstional sundard, and 10 the realbmtion of the imermationsd Sysien of
Linfes (510
Nate ¢
The reporisd ity i hased dinred multiplied by ibe Coverage Factoe k=2, providing & level of confidence
approTimstely 95 %

Callbration By : ot Approved By : J"E
Mr. Moppadon  Luangsst Mr. Pacit Muthaviom
Serviee Calibration Engineer Calshraiton Engineer Supervisor

Tnsue Date 23 Musch 2023

Ty T

“The ressite relatsd unly e e lem cabbraml. whall wot b i ull, withenat.

TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3 EQUIPMENT CALITRATION AND TESTING SERVICES A
S04 PATTANAKARN ROAD SO 18, SUANLUANG, SUANLUAN, DANGRKOK 10250 g
TEL (:2717-3000-34 FAX. 037105484

BT TS
EALIBRATIGN B

Certificate No. 3 Z3P1857
Page: ‘ol 2

Certificate of Calibration

Eguipmient : Anenbid Barometar
Procaee e Barigs This certificate may nal be repraduced ofher than in full,
except with the prior wrillen apprivel of the hesd of
Model - Carparate Services 3. Equipment Calibration and Testing Services.
Sarlal No.: e
1D Na.: UAE ANV, 15172550

Condition As-Received: Ussd ltam

Recoived Data: 26 May 2023
Calibration Dato: 02 Juns 2023

Refarence! 2X05-0 WSS Submitted by: Unitad Analyst and Enginesring Consultam Co. Lid.
Ambient Temperature: | 23 £ 2] °C

Relative Humidity: (50 £15) % 81 Sui Udarrsuk 41, Suknumvit Road,

Bangohak, Phrakhancng, Bangkok 10260
Atmospheric Prossure: 1007 mbar

Procedute used: Th was Ly direct matned againsl Pressure Maasurng Instrurmanis
Slandard ascording o in-house calibration procedure CP-P10, using " DKD-R 6-1 ; Calbration of Pressure
Geuges, Editon 03/2014 * a8 A guidalines.

Gondition of this result of calibration
1 Raference standarnds instrumants
Instrument Modal Serial Ne, Certificate Mo, Due Date
1} Standara Baromeatar [wISAEHS 1422505040 MP-0094.23 03 Bty 2024

2 Thss Instrument was: inslaiad in verical orentation and center of the dial was ased as the relerence ke
3.Thes r=sull of caforaton was made on mguesied al the point spacified by customer

4 This resull of caftirtion instrument was in abaolule prassure.

5.Tnia |nstrumen! was =ed olREN 8ir 85 pressrs mocE.

B Tha cortifinato & walid only 1o the llem calibrated on daje and plsce of catibration.

7. This-Ceflification i taceatie 1o e Systam of Unit though:-
-Maliona! inatiute of Matrology Thadand (NIMT)
[ Byi  Suksan App g t {
Issue Date © 08 June 2023 | | Fhalines Prabpaipal

[ ] Sura Suwmnnast
V‘I/nunpul Panurech

tenaslumuny
B 1316957



Cort No.: 23F1EST
Page: 2412

Besult of ealineation:: Without adistment Bange : 960 nPa ta 1030 WP

Funsipn- Apsalits Prossure Scalp Interval - 1 HPu | The Fifit Estimats §
Prssure

Appied Pressurm (hFa) 96027 | 97165 | B8Z5T | BO43Z | 1001.76 | 1010.97 | 1020.59 | 1030.52

LILIC* indication [nPa) o600 | 700 | geco | ssoo | 10000 | oo | 10200 | 10800

Eiror {hPa) 2y | 1e8 | 2% | 43 | 478 | o7 | 098 | 052

Dacreasing Pressur
Appied Pressure (hPg) 105057 | 1021.07 | 1011 30 | 1001.63 | 992.36 | BEZ43 | 07177 | B60.50
LuC* inckication (MPa) 10300 | 10200 | 1010.0 | 10000 | 920.0 950.0 700 950.0
Evroe (hPa) <052 107 -1.30 -1.63 ~2.38 -243 ST 050

The uncartainty of measunsment was + & 30 hPa
* UG = Linil Unoior Galiaration

Tho reparied uncertainly of measuremenl was basad on 8 etandsd unoerlainty mulipied
by a covarage feclor k = 2. praviding & level of configence of approumalely 55 %.

<obo-

Athape P
enaslupugy
a 1165501

Gert No.: 2341101

Page.: 2 of 2
Result of Calibration:- Withaut Adjustment
Function: Humidity Measuremenl
Reference Standard uuc Uncartainty
Temperature  Humidity Reading Error of Measurement
°C) (%R H.) (%RH.) (HRH) (5RH)
250 401 41 i3} 1.3
250 50.1 5 0.8 1.6
250 E0.0 B0 oo 16
250 ¥oz -1 32 1.6
Result of Calibration:- Withoul Adjusimenl
Function: Temperature Maasurement
Standard uuc Uncertainty
Temperature Reading Error of Measurement
(§>1] ") (4] ')
001e 204 0.386 042
26.022 256 0578 a2
30.033 303 0.267 042
A0.000 40.1 0100 0.4z

UUC* : Unit Under Calibrabon
The reported uncerainty of measurement was base on slandard uncertsinty multipied
by coverage factor k = 2.00, idi Tevel 5%,

-ollo-

o

tenaslunuRy
a 1162980

TECHNOLOGY FROMOTION ASSOCIATION (THALLAND-JAPAN)
CORPORATE SERVICES 3 EQUIFMENT CALIBRATION AND TESTING SERVICES
3404 VAT TANAKARN ROAT SO0 18 SUANLUANG, SUANLUANG, BANCEOK 10250 =@M
TEL 03717300028 FAX. -2719-0484 L NBC-TEETISITOM
CALIGRATIN S0

Certificate of Calibration Qenificaiatin. = 231G

Page: 1of2
Equipment : Digital Thermo-Hygrometar
Manutacturer: Digioon This cartdicate may nol be meprodiced ather fhan in full,
axcapt with the priar writben aparoval of the head of
Maded : TH-02 Carparate Bervices 3: Equipment Calibration end Tesiing Ssivices.
Sorial Na.: 385034475
1D Ne.: UAE EFM.164/2565
Condlifon As-Recelved: Used lem
Received Date: 16 May 2021
Calibration Date: 22 May 2023
10 24 May 2023
Refosenca: 2305-0841WSC Submitted by:  United Araiyst and Enginearing Consultant Go,Ltd,

Ambient Tomperatura: 1 25 = 3} 5C
(Sb 2% 81 Soi Udomsuk 41, Sukhurmvit Rosd, Bangenak,

Relatlve Humidity: o
Phrakhanong, Bangkok 10260

Procedure usad; Calibration were conduclsd using Inhouse P CP-HDZ g o
with standard chillnd mirmor sansor for humidity measwemant function and companson with standard

probe for lamp Function into humidity / temoeratune chamber,
Candition of this rosult of ealibration
1. Refefence slandads nslumants :
instrumant Maodel Surlal Mo, Cartificate No. Disee Date

1) Chillet Mirrer Mygromater Chiw Mastar 44730 205838 14 Jun 2073

2) Hangheld Thermomates With Sensor 1521 AfAzia 221 12 Oct 2023
2.Tha cerlificata is vald only 10 the lem calibraled on date and place of calibration.
A.Thig Cartification ks fracaabla to the | Bystom of Unit through:-

Natenal Instiute of S1andards and Tachnniogy (NIST] , The United Siates of Amarica
-Nalional Instilube of Metrology Thialland (NIMT)

/1 Gkt Wanwwanjua
[ 1Parihippa Tameyakul
[ 1Vipoen Tantiyawtti

Calibrated by :  Kralpop Orirat
I8sue Date : 25 My 2023

tenaslumugy
B 0314979

INNUOVATIVE INSTRUMENT CALIBRATION LAR

IR ATIVE 1SS TILLIMENT (L LTI HEAD CFFINCE

T 108 AR LSO RN A KON 1] TANEEON BANL KA
AMTIBFE BASLITILLSARIL | PIRARAS ROV INGT [0S0 THAIL AN

TEL 1L G- AR AN 021 16T 0410

Certificate of Calibration
Cutiner Curtificate No : 22 TIAM-M4

Nnir © UNITED ANALYST AND ENUINEERING ikt Nt Ry 12684

CONSULTANT COLLTD
Adidrees 41 S0 Uddomnsmih 41, Subhummrost Road, Bongchsh, Prskanomy. Page - 112
Bunghok 1260
Unit Undler Calibration Detaifs
Calibeution Porsiett  © Tomperanine

Inseranmeni Mase: = Thermal Emcmamment Monisar Hange Calibrtion : 30 °C wd *'C
[ M Tpe o Seimar : AT

Moxdel oT-32 Sensir Diunserer fmimd ¢ 45

Senal Number TESO3HNE Cabilsmtion Posldos imm) 673
Resubutsin 01 Tnstriemine: Sts = Lsed

113 Mumber UAEEFM 832561

Culibrution Environnent and Detuils

Tetsipertisne I
Himidizy S5%RH = 15 %RH
Reeceive Date 21 December 2023
Califmted Date 23 Fanumry 2024

Calibration Procedure © fu-howse method CPTPMAI By Camparson s Stanband Themomir.

Ruference Stundard - Diginl Thermmmeses with Sensor, Mamufnsrer GINGEVGINGE, Model: G111 RTE 0, SN

CNGOOGET, T0: U3-TPH Wikich wes calibeuted on 27 Fehiery 3023, Calibmbion Cerificois Mo QR23-

(20
Traceability Tl Certi et i treesble 1o SE Uil through Qualily Rebarm Co_ Tk, NSCHONSE Accieditaiin No.

Culibribhim (1201

Nidte
The weparted wscarmnty o hied on sindaed ancernamgy mubiplacd by the Coversge Faetor 4=2, providng o leved of confidence

appedmaely 99 %

Appraved Iy : ¥ ‘

M, Moppadon  Laangis

Teehanleal Managir
Fatse: Dlnte 1 23 Jamgmry Mi24

e calbwasd T o s smcee 0l wlticns e sl o B hpovsemy dumaront €|

tenanslumuny



INNOVATIVE INSTRUMENT CALIBRATION LAR
NNV ATIVE PSTRUMENT UL LTI HEAD GFFH T

=00 MO L S SN TIRARAIEN 1 TANIRY BANG KAEL,

’ 1L SANIL w0 M Wi Tk T
AL BANG PHLESAALT RARAN ROAISCE WAH TIALL ANE bripiliyteitiod
T A2 R0 | FAN i 2 16T 1N

Caliberation Note Cortiflcate N - M-TFW-044
UL At Mol Adtjust Thyagurnt M oy 20023-TiRS
Page ) 11

Flewnlt of Calrutinn

[
LU Sannnr Wi, | | ||| S, v
< o 1 e
202 il -l 0
69 18 w 01
e i n ni
60 SLE] -1 01
WET
A03R il n 01
asoe axi T i
Snesn i o i
#0048 LA} [} 013
061 3 1 i
i w1 -n2 it
T Wi -1 [
T s - (T3
Ry

i 02 (] it
A5039 a3 “0 01
o %3 (5] ni
040 2] R 18
20032 8] 02 s
L1 ] 252 nx 1y
it 3 - e
1A %] “nx iy
Anaa 403 -2 114
A 451 - [I¥ES
303 L -0 it
004 07 07 0

Wind o Cevsificain

Calibeatid Hy 1 {}.J,

M Slitichok Jinmpikiteesalad

Ve smts ol

e sabbmstad. The stficatn gl e by seprodiasd wsepy i tll

Ay o i e e o

tenanslupunu

INNOVATIVE INSTRUMENT CALIBRATION LAE

NSOV A TIVE INSTRUMENT (0. LTD. HEAD OFFICE E =
T RO L SO0 SUNTINAKGEN 1] TAMBON BANG KAED, != [ ——
AMIHIOE BANC PHLESAMUT PAKAN PHOVINCE L0840 THATLAND ;*7"“"'“\

TELS 0002 | [5eSansthe| FAN [0ARIST1 167 140

Calirutlon Nat= Cariifiate N 1 2TPAIIS
UL Adjniimn St Addjust Roquest N 1 Reep 331438
Page: 27

st af Caleaian <

e

UL ey Lwrrwttes Lty
LE Semvar Tramsises
(o] (o] =)
oo

04124 20, =l a1t

038 50 o [0S

Hia6 ) i wid

5026 ¥ [ an

WET

anuxe an L] o

807 450 i a1}

S ) i o

ez i i 0.3

2024 Hd AR a1l

25478 30 ug oy

Mz ML oa ik

s4azt 8 o o1

DRY

40033 o (1] o

a5t Lt} 0a BRES

S0.03% 0 aa on

1041 (L] a4 an

s EE] M o

25007 9 -1 wil

30,035 e “1 [X¥]

LY ag My o ] LSRR}

CLORE

EUTiA S 199 = (A4

T g i ~a1 i1

50,038 499 a1 ()

a1 i Y] (5]

Eat uf Cerrificate
Callbrated by | .
M, Simenok Ferprikceesakul
The rewlis seloead anly % the fibeated, T shall not L vt

INNOVATIVE INSTRL

NT CALIBRATION LAR

INNOVATIVE INSTRUMUENT OO0 LTI HEAL OFFICE

T APOCN 1L SO0 SUNTINAKORA 11 TASMEON AN KA

AMPHEE BANG PHLISAMUT PRAKAN PROVINGE 10540 TIHAILAND
TEL AAMIGT | 16400 | FAN B6I0-21 16<T 140

Certificate of Calibration
Custimer Certlficate No ¢ 13-TPM-3235
Mitne UNITED ANALYST AND ENGINEERING Request No 1 Reg-20123- 1484
CONSULTANT COLLTD: Page: 112
Addrezn Bl Sai Udommik 41, Sukbamvit Rond, Bangehak, Prakanong,
Hurgkek 10260
Unit Under Caltbratlen Detalls
Calitration Parnmeter - Tempernire
lestrizmiend Nume Thermul Envirpnment Mondor Range Calibration : 20°°C w 60°°C
Mamifpctures © TELOQUEST Type of Sensor ¢ RTD
Modal QT34 Sensor Dimmeter (mm} @ 4.5
Serlal Number © TEXAHD0H} Calibrution Pasition (mm1 675
Resolution ol Intrusment Status ; Mew
10 Nusiles =

Caliration Environment and Details

Temperaiure ¢ gaase
Humadity : SSURH= 1SHRH
Recenved Dute 1 127uly 2023
Calilibed Diite ¢ 14 uly 2023

Calibration Proceddure. = In-house method CP-TPMAM by Comparison sith Standand Thermometer.
Reference Stantard | Diital Themometer with Seasar, Manufaciurcr: GINGOIGINGO, Model: T11RTD00, SN:
AISOND0ST, 10 02-TPM Which was cofibrated on 27 Febuury 2023, Calibeation Certificate No, - QR23-

Lo
Trupeabiiiy © This Citificane s traceoble 10 81 Unid irsgh Quality Rebors Ca,, L, NSC-ONSC Acéredilation No.:
Caliheation (292
Nate
The repored i based lard muiltiplied by ibe Coventge Factor & =2, providing 2 level of canfidence
approximutely 95 %

Approved By ¢ It
Mr. Moppadon  Luangar:
Technicol Manager
s Thate © 14 Juiy 20723

Thet meatiies rtlated sstly s The bt caliinsed, The ceelifcale | witheut I:’I‘é“ﬁ%ﬂm

INNOVATIVE INSTRUMENT CALIBRATION LAR
INNOVATIVE TRSTRUMENT 00 LTI HEAD OFFICE

TG MO (L SO0 SURTIMAKORN || TAMIDN BARNG KAEDL

AMIIOE BARCE FHEFSAMUT TRAK AN PROVINCE 10540 THATLAND b
Chi@Ra TN
TEL (08002 U-SKE0 | FAN (6 RI-21 167 40

Certificate of Calibration
Customer Cortifieate No 1 23-TPM-137
Nome - UNITED ANALYST AND ENGINEERING Requess No : Req-2003-1988
CONSULTANT CO.LTD. Page: 112
Adlreas 81 Sol Udomsule 41, Suklumvit Rond, Bungehak, Prakanong,
Banghulk 10260
Unit Under Calibeation etills
Culibration Parameter | Temperaure
Enstriment Mame ¢ Thermal Environment Monifor Range Calibration : 20 °C w &0 °C
Maniiletarer + TSIQUEST Typeof Sensor 1 RTD
Muoded +OT3 Sensor Dlumeter (mm) : 4.5
Serial Number © TEXiMHa12 Calibrution Position {inm}) ;67,5
Resalution L Ay - Intrument St @ New
1D Mumber 3.

Caliliration Environment and Detulls

Femperature BC23IC
Humidigy 1 A3 %RH 4 15 %RH
Recelved Dute 12 Juby 2023
Cafirubod Dute ¢ 14 July 2023

Calibation Procedure . Jn-hatsse methiid CP-TPM-01 by Comparisen with Stadard Thermometer,

el 1 Digital Th with Sersor, b GINGOVGINGD, Model: GT1L RTD 100, SK:

[HOMOOST, 1T 03-TPM Which was calibrated on 27 Febuary 2023, Calibration Cenificate No, | QRI3-

D4R
Truceability This Centifieate |8 eracestbe 1o $1 Uit ihrough Quality Robomn Co., Lid, NSC-ONST Aceredilation No:
Calibention (252
Mo
The reposted iniey 16 ased dard multiplied by the Coverage Factor & =2, providing i level of confidence
sty 95 %,

Approved By I
Mr Noppadon Lusngart
Technical Monager
Tsaue Date © 14 July 223

B - {1 T



INNOVATIVE INSTRUMENT CALIIRATION LAR

=
2 1
IVROVATIVE INSTIUSIENT C0, LTR. HEAD GFFR L 8 TR MOV ATIVE
TN MO ) SOLEUNTINAKORN | TAMBON BANG KA ! ks Bullise el Susasiien §An
AMIHOE BANCHHLLSARITT MRLARAN PROVINCE (0540 TH NBD-1
MNOE (0840 THAILAND CALIBRE O 0T
TEL: (SN2 0-S8h0E FAK: (6621 |7 1400
Calibiatlon Nadn Uertifients Mo © T-TFR1-137
U Adjussment o Adjuat Hequast Mo ¢ o= 2000- 488
Pager 22
Teesul nf Calihration ;
saarand
VI g « [
UNIE Senine e b
o foe) ]
(R
HAZE no o (S5}
25003 o i [RE
s o o0 6013
LLE) LINT (] an
WET
4004 A [ a1
AL 450 i o1
some HLD 00 013
(ST 0.0 i [LEE]
0% m i an
15001 2 -1 [T
Jnodd a1 -t [R5
sl 351 =01 [R5}
BRY
4033 401 =M1 mia
45,037 451 -1 0
A ] -1 LA
ik lkay Ll il (]
20029 M - iy
25001 my 0. 0.1y
a2 i -ul 013
a0 I 0 1s
GLosL
ALY g 1] 13
A5 PLES 0 013
50040 0l <ot iz
[ET i 0 .43

Enit af Cermfleste

Calitiratod iy | @‘N

Mr. Simichok Frupubilessakul

'
Thor vemuten pelared sl e frem caltentsd 1l withust i "‘W
o ABNETERIAIUAN

INNOVATIVE INSTRUMENT CALIBEATION LAR

BEMOVATIVE INSTIMUAENT 00, LT HEAT DFFICE

TAMEMOO [ SOPSUNTINAKUIN 11 TAMBON IANG KATL,

AR TPHEH i MECT PIRAKAN PROV # ! T it
MTPHCFE ARG PHLLSAS PRAKAN FROVINGE 1540 THAILAND giktbicind

TELS bt i-10 158001 FAX: (mH-21 167 |40

Callbwation Néto Cortificate No 1 T-TPM-341
LHIE: At Nt Adjpt Beguest No ¢ Hleg-2070- 480
Page: 27

Rasmit of Calttiation |

p—

e Liermti Uneestats
UL Senser [re— g
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ani 0 no 011

Bm7 Bo an (3]

J0.034 0 oo 13
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At A al n1s

45,034 450 n (H32

F0.036 S0 oo (k]

[ L on (B

wn2t ) -l [ R

w3t b sl nis

30035 819 -a1 15

LLEES i -0l i

DRY

Rk A 0l wiy

45039 i -l o1y

0.7 0,0 & 61

L L] | ik

Mz i -0, a1

254126 241 =ikl an

Mz M1 nl (51}

3sale 351 =thl ol

GLLRE

40008 LX) 0 i

4509 451 0 013

somT L i Ak

004 601 0.1 (AR}

Enit ol Cornificars
Calibrated By 1 o'
My, Simehed Rrmpukckrakul
- il libraied ot n T, weana

“imnaslinoun

INNOVATY

MNETHUMENT CALIBRA TION LAK
INFAOVATIVE INSTICMENT CO LTD. HEAD OFFICE

TN AR PR SO0 SUMTIMAKCIS §ETANITEN IANG RATDL

ABTEHOHE FARCGFHLESAMUT PRAKAN FECVINGL 105 THALLAND T Y
CALIBRATION O
TEL 401021 16-5800-| FAN 6RN-21 167140

Certificate of Calibration
Customer Certificate No 3 23-TPM-341
MName - UNITED ANALYST AND ENGINEERING Request No 1 Reg-2023-1485
CONSLLTANT CO.LTD. Page: 112
Address © K1 Sai tidomsuk 41, Sokiyit Roud, Bangebak, Prkasong,
Bangkok 10260
Unit Under Calibration Detally
Calibration Parameter @ Tempembuse
|t Name + Thermal Environment Mauitor Range Calibration = 2070 w 60 °C
Manafucimer + TEIQUEST Tupe of Sensor = RTO
Madal QT34 Sensor Dinmedor (mmn) @ 4.5
Serinl Munvber TEXD40016 Calibration Positsm (o) 675
Reselution a1 lirues Swus - New
10 Nuslser -

Calilration Environment and Details

Temperaure. DI
Humidiny 1 S5 RH £ 15 %RH
Receivesd Duse ©12 July 2023
Calibrated Date © 1 July 2023

Calibratinn Procedore © n-hoise method CP-TPMAH by Comparisen with Standard Thormometer.
Heference Standard | Digital Thermonstter with Sennoe, Mamsfsatmrer: GINGO/GINGD, Model G110 RTDI00, 55
CBOODOST, 11 02-TPM Which was calibrated on 37 Febuary 2033, Calibration Certificate Mo, : (23

0494
Traceahility © This Certificate b traceuble 10 51 Unit through Quallty Reborn Co,, Ly, NST-ONSC Aseredimtion No,

Culibrution (1292

Mte

The reparted uncersalnty i based on standurd unceriaingy multiptied by the Coverage Factor & =2, providing o lovel of confidence

nppronimaieky U5 %,

Approved By ; s
Mr. Noppaden Luangan
Technical Minages
Essue Diate @ 14 July 223

o cesiilts relatid ol 10 e (e sl g A1, it

“isnaislieunu

INROVATIVE INSTRUMENT CALIBRATION LAR

INNOVATIVE INSTRUMENT € 0, LTD. HEAD OFFICL

TR MO LS00 SUNTINAKORN 1| TAMBON BANG KAFQ, s Bt R e
ARHEHT A NG PHLS SANILIT PRAKAK MRONINGE JUS46E THAN ANT) ﬂm“";‘m{u
TEL: 121 L3S | FAN (00 K21 167140
Certifieate of Calibration
Custamer +TIM-501
Ll ©UNITEDANALYST AND ENGINEERING 20252230
CONSULTANT COLLTE
Adifrs SR Sl Udomsub 41 Sakbtny i Rerod, Mangchak. Prakanong, Page: 12
Bangkok 10260
Unit Undor Cabibratisn Detnils
Caliboutiom Porsmeter ¢ Temperniume
Istrumetis Nanse Thermal Fvirsmmer Mosior Reange Callbratian 20 °C b i *&
Manufictiiner THIUEST Type ol Semor - RTH
Model -8 Sevuor Damneter fmm) : 45
Serinl Numboy TSNS Calibration Pesition (i) 675
Resolusion B 5 Instruement Stage © Ued
0¥ Nuther + UAEEFM.210/7563
Calitiration Enyromment ond Deails
Témperatne t AN EFEC
ity : SEHRH A I5HRH
Heceived Dan 15 Oictoher 2023
Calihrated Dase © 2 Mavember 2021
Calibranem Frocedure = Jn-house muthod CF-TIM01 by Comparisoe with Standand Thermoemeter,
Weforonce Stanbard Uigial Thevimenetes with Senserr, MGt GINGOETRGEL Model: GT11ORTI0N, S8
ARONOOST, T; A2-TIM Which wis-valibwated on 27 Febiary 2023, Clibmtion Cenificie N - QR23-
0484
Traeeablbty This Ceriificate |s traceshle w5 S Uisdf throwgh Quakity Rebam €., Li, NSC-ONSE Acennfitation No.:

Culibrutios #1392

Mg
The roparied uncertminty s hased an sundsnd wocerminty mutipled by the Coversge Facsr §=2, providing s leel of confidence

appecxdmately 95 4.

Apprived 1ty | o
By, Moppadan  Lunngart

Techuics| Mannger

Tesuw Doto 2 Novenber 2023

Thie vt rebamed oy tn e e b, Thhe epnificate shtd o Tl wtlasat

e Vet Imanient U, g

enastusuRy”



IRNMEATIVE

NETRUMI CALIBRATION LAR

INNOVATIVE INETRUMEN L GO, LTD. BEAD DIFIC L

TR AION ERS00SUNTIARDIEN L TANPION BANG KAFO, o b ol Bsarapienn 4380

ANE] PHELTSAMLIT PRAK AN TRCIVIN ; i
ANERIUHE FANED L LSANLIT PRAR AN ROV ING B 00 THATLAND i fieed
FEELL AN 800 | AN U2 BT L
Calibestion Cortilleste N = T-TIM-S0
LN Atjustereem Nt Audjust Rrguest No - Wey- 20002090
Beslt af Catihration |
[
UL Mg [ Uraereatmn
LT Semvee Fureprestors
o) m wo
i
sman ne an 0
BT 140 on [8E]
s 0o an (8]
35N w0 [ 1h1
WET
sana dng oo (38
45040 450 on (1}
gz 50 un I8
e D oo [38]
20033 ol 0.1 o
BT 51 ‘i 0
sups? a1 {81 113
TEosy My <0 it
by
A vl (] [IH
Asedl 4 il 013
Sumdl m (3] LE]
(TSR Wil (8 LY
2z 0 g 113
2585 M no aly
034 aa [ ol
JaE0d 0 [ [
THLORE
A3 win i o
450 a0 iy an
Ay sl [ an
s L [ wit
Kl Eriiisse

Callistrd g = b

M, Sinietok Sl

ol o e Pparatios Damaniess €

whasly

T uniénn sebwsal edy 1t e alitnial Tho comifcane uill o e teprosbedt exaept i 1L ii1nss worives ap




immuwami\lﬁﬁﬁmumﬂsmiﬂaaf‘w’uuazLLﬁlwani:wuﬁamma"au LAZUINSNSAAAILATIVEBUNANTENUAWINGDL

Tasenslsaluiinenyu (a3afl 2) U3En Tnavea wnes Fuuesd $1ia )

il 1 Usedr® wa. 2566 (unsna-figuioy e 2567)

Uryfisenisintasiiondnvasiesfifinns dmiviensinunwiwanden

No. Instrument/Equipment Parameter Manufacturer Model/Serial No. Calibrator Certification Date of Due date of Remark
No. Calibration Calibration*
idasdiovdniiaszsinuninainia
1 |Analytical Balance Auayeadsl Mettler-Toledo AB204-S / Mettler-Toledo (Thailand) Ltd. 23MM331 7 Apr 23 5 Apr 24 -
(Repeatability 0.1 mg) Huazessvunaliviiu 10 luaseu 1128312528
2 |Analytical Balance Mettler-Toledo AB204-S/FACT / Mettler-Toledo (Thailand) Ltd. 23MM332 7 Apr 23 5 Apr 24 -
(Repeatability 0.1 mg) B108115858
3 |lon Chromatrography nInfusiy Dionex AquionRFIC / Archemica Lab Co.Ltd. Qualification Report 23 Apr 24 22 Apr 25 -
(o] lodienlsluanels 220380031/220360045 Anion (ID#1047)
Laboratory |nstrument/Equipments.(qmmmf’l)
1 H Met - . Mettler-Toledo Seven Easy S20 / National Food Institute, 2401718-001-01 11 Mar 24 10 Mar 25 ¥
pri Meter AnudunsaLazeng il
N 1231155210 Ministry of Industry, Thailand Y4 Yo
Qaunqil i, thlsifu
2 [BOD Incubator Tlodt Arco UC4-1320 / Technology Promotion Association 2457588 1 Apr 24 30 Mar 25 -
(UAE.WAO.006/2553) (Thailand-Japan)
3 |BOD Incubator Arco ucC4-1320 / Technology Promotion Association 24TM303 10 Feb 24 9 Feb 25 .
(UAE.WAO.015/2561) (Thailand-Japan)
4 [Analytical Balance dhifunarlasty Mettler-Toledo MS603S / National Food Institute, 2402284-001-01 2 Apr 24 1 Apr 25 -
(Repeatability 0.1 mg) B007010311 Ministry of Industry, Thailand
5 JUV-VIS Spectrophotometer woulanily Agilent Cary60 G6860A / DQE Services Co.,Ltd. SP24-018 7 May 24 6 May 25 -
Technologies MY15410009
6 |UV-VIS Spectrophotometer Hitachi U-1900 / DQE Services Co.Ltd. SP24-008 16 Jan 24 15 Jan 25 -
2021-064
7 [UV-VIS Spectrophotometer Hitachi U-2900 / DQE Services Co.Ltd. SP24-001 4 Jan 24 3 Jan 25 -
21E22-009
& vy National Food Institute,
8 [Analytical Balance anstiazangldviomn Mettler-Toledo XSR205DU / 2402283-002-01 2 Apr 24 1 Apr 25 -
- Ministry of Industry, Thailand
(Readability 0.01 mg) ansuvIuaey 210685394 Y Y
9 |Hot Ar Oven Memmert UF55 / National Food Institute, 2400141-001-01 11 Oct 24 10 Oct 25 .
B216.1666 Ministry of Industry, Thailand
10 |conductivity Meter sl SI Analytics Lab955 / DKSH Technology Limited C24240057 14 Mar 24 13 Mar 25 .
16300356

Due Date of Calibration* : fiuuamuunun1saaulisuUszdl adtfeslaz 1 A

U3 gludin uouundas woud 1Wudiless reutaunui Siin

ToeUfuRin133iATeinInsg i ISO/IEC 17025

Certificate Page 1 of 1




TECHNOLOGY PROMOTION ASSOCIATION (THAI
CORMORA RVIC EQUIPMENT CALIBRAT
ATTANABARN ROAD 501 18,

TEL

S3a

BECTRI-TILTIE
CALIBRATION o108

Cert.No.: 23MM331
Page.: 103

Certificate of Calibration

Equipment : Etactronic Balanca

Manufacturer : Mettler Toledo

Model : ABZ04-5

Serial No. : 1126312628

1D Ne. : UAE AIR.D1902550

Submitted by : United Analyst and Enginearing Consultant Co. Lid.

3 Sai Udomsuk 41, Sukhurmvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Balance Room 2
Received order ; 07 April 2023
Calibration Date : 07 April 2023
Ambient Temperature ; 15°Clo 40 C
Relative Humidity : 30 % to 90 %
Calibrated by : Suwit Imjal

Approved by ©

Approved Signatory
() Pomthippa Tameyakul
[/] Malee Butkruea

lssue Date : 10 April 2023

The Uncertainties are for o confidence probability of spproximately 95%

Equipmant : Etectronic Balance Cert.No.: 23MM331
Condition As-Received :  Used ltem Page: 3 of 3
Reference : 2304-00150C-1
Result of calibration 3 3
2. Effect of off center loading : 1o
A mass of 100 g was placed to various position on the pan 2 AN B et
The waighing machine reading arar obtained is given in tha table Frirt Fierd i)
Maximum difference between
Position 1 Position 2 Paosition 3 Position 4 Position 5§ off-center and central loading
{g) (g} (g) (§:3] (g} (g)
-0.0001 -0.0002 +0.0004 -0.0001 -0.0008 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g} tg) (g) (£mg) (k)
Unioad 0.0000 0.0000 0.15 213
04 0.0999 +0.0001 015 213
1 0.9999 +0.0001 0.15 218
5 4.959% +0.0001 015 213
10 9.9909 +0.0001 0.15 21
20 20.0000 0.0000 0.15 211
50 50.0000 0.0000 0.16 2,06
70 65,2099 +0.00M 018 204
100 99.9020 *0.0001 o.1g 203
150 150.0003 -0.0003 0.20 200
200 2000005 -0.0005 0.2 2.00
The reportad uncertainty of measurement was based on a d L y lied by a I¢!

factor k , providing a level of confidenca of spproximately 95 %,

-olo-

tenaslamuigs.

Equipment : Elactronic Balance Cert.No.: 23MM331
Condition As-Received :  Used llem Page: 2 of 3
Reference : 2304-00150C-1
Procedure used :-

Calibration were conducted using in-h ibrath CP-0B01 g lo direct

measurement method against standard waight.
Condition of this result of calibration
1. Referance standard instruments:-

Instruments Model Serial No. D Mo, Test raport No. Due date
1) Standard Weight Sel (E2) 15884 24053 TORCOOT7 Mp-0010-22 20 Jan 2024

2. This cerfificate is valid only fo the ftem calibrated on date and place of calibration.
3. This result of calibration was made on requested at the point specified by customer.

4. This certificate is not certified for any commercial transaction,
5. This centification is traceable to the International System of Unit,

Result of calibration () Without Ad) (") After by Intemal Calibration
Range capacity : 0 g w 220 g Resolution  0.0001 (]
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Cormrection Uncertainty Factor
(g) () (o) {£mag) (k)
100 99.9999 +0.0:001 0.19 2.08
200 200.0001 -0.0001 0.29 2.00
After Adjustment :
1. Determination of the standard deviation of weighing machine [n=10)
Applied Weight Standard Deviation
(g) of Reading (g )
100 0.00007
200 0.00007

53412 PATTANAKARN ROAD S
TEL. 0-2717

wnmslunniigh-

MBETHEL TR0
CALIBRATION 3003

Cert.No.: 23MM33Z
Page.: 10l3

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Submitted by :

Location :

Received order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :
Approved by

{ ) Pornthippa Tameyakul
{/ I+ Malee Butkrsea

Issue Date :

Electronic Balance

Medtler Toledo

AB204-5 FACT

B108115658

LIAE AIR.D16/2555

United Analyst and Engineering Consultant Cao. Lid.
3 Soi Udomsuk 41, Sukhumyil Road,

Bangchak, Phrakhanong,

Bangkok 10260

Balance Room 2

07 April 2023
07 April 2023

15°Cio40C
30% 10 60 %

Suwit lmjai

Approved Signatary

10 April 2023

Approval of tha head of Corpoaie Seev

uipment Calibratio




Equipment ; Electronic Balance Cert.No.: 23MM332
Condition As-Recelved :  Used ltem Page: 2 of 3
Reference : 2304-00150C-2

Procedure used :-
Calibration were conducted using In-house calibration procedure CP-0B01 according to direct
measurement method against standard weight,
Condition of this result of calibration
1. Reference standard Instruments:-

f

ARCHEMICA

XN

o=

Certificate of Calibration

(_.

v

AquionRFIC : Anion (ID#1047)

AR

(B

This certificate is to verify that instrument below are calibrated

by Archemica Lab Co., Ltd.

=

o

D

{)
CGJ AguionRFIC S/N : 220380031

N
AS-DV 5/ : 220360045

o

'\)\nt_?ﬁ

for e

| %
z)r; United Analyst and Enginéering Consultant Co.,Ltd.

L tereiirg

Date : Apr 23, 2024

(Mr.Channarong Khiao-Un)

£l
(I‘& Test Engineer

REUORNNSVRSESS 0 RS T i A

Instruments Model Serial No. ID No. Test report Mo, Due date
1) Standard Weight Set (E2) 15884 24053 TORCHO? MM-0010-22 20 Jan 2024
2, This cerificate Is valid only to the itam calibrated on date and place of calibration,
3. This result of calibration was made on requested at the point spacified by customar,
4. This certificate is nat certified for any commercial transaction,
5, This cartification is traceable to the Intermnational System of Unit,
Resuit of calibration | | Without Adjustment ({ * ) After Adj by Internal Callbrati
Range capacity : 0g o 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncartainty Factor
(g) tg) (g) (£mg) (k)
100 100.0002 -0.0002 021 2.06
200 200.0003 -0.0003 0.29 2,00
After Adjustment :
1. Determination of the standard deviation of weighing machine (n=10)
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00009
200 0.00007
]
naslumuna.
G P A
P E_JJ‘}L I D e A WS E e SR
=
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Equipment : Electronic Balance Cert.No.: 2AMM332
Condition As-Received :  Usead ltam Page: 3 of 3
Reference : 2304-00150C-2

2, Effect of off center loading
A mass of 100 g was placed fo various position on the pan.
The weighing machine reading error abtzined is given in the table

Maximum difference between

Position 1 Position 2 Pasition 3 Paosition 4 Position 5 off-center and central loading
(g) (g) tg) (g) 52} (g}
+0.0001 -0.0003 +0.0003 +0.0006 +0.0002 0.0005
3. Departure from nominal value
Balance Measurement Coverage
Applied Weight ~ Reading  Correction  Uncertainty Factor

g} (g) (a) (tmg) (k)

Unload 00000 0.0000 0.18 27

oA 0.0999 +0.0001 0.18 217

1 0.9938 +0.0002 018 247

5 5.0000 0.0000 018 247

10 10.0000 0.0000 0.18 2a7

20 200000 0.0000 018 215

0 50.0001 00001 019 21

7a 70.0001 -0.0001 020 207

100 1000002 -0.0002 0.21 2.068

150 150.0004 -0.0004 029 2,00

200 200.0005 -0.0005 029 2.00

The reported uncerainty of measurement was based on a standard uncertainty multiplied by & coverage
factor k , providing a level of confid of approxi hy 95 %h.

-0lo-

wenaslamauiier

Qualification Report
PM Check list,CM_0OQ and PQ
AquionRFIC : Anion (ID#1047)
Agquion : Cation (ID#1048)
For
United Analyst Engineering Conslutand Co.,Ltd.
(Validate System 2024)

wenenslumuny



Chectdist 105 Praventive Maintenance

I M AI'IiOI'I ID#1 047 ) Dionex lon Chromatography

Preventive Maintenance Report

Customar Organization: ‘Namef Dapartment
- - United Analyst and Engineering Consultant Co. Lid Khun. Suwan Kongthang / Lab
Preventive Maintenance ErgiaeE == I

Mr.Channarong Khiso-Un 23-24/ApriZ024

Check List

Instrument Detail

Instrument Model  Application

AgquionRFIC Anian

Instrument camponents Sarial Number- ==
AquishRFIC 220380031

AS-DV 220350045

Consumable Detail

TR o — = T Eie
AB1E ADRS-500 - EGC Il KGH

CR-ATC

Remark: wusitalion Column, Guard Column e Suppressor dwsn peak shift s tail

Perform By Archemica

X K harne e \
Archemica Customer
23/Apr o 22/70r /305
- Dale Date g
enasluenuny enanslumuny
L. Checkiist IC5 Praventive Maintenance “4“ Checkiist Sampler Preventive Maintenance

AS-DV Autosampler Preventive Maintenance Checklist

&
]
Checke: 220360045 160

O
]
= Raotor seal m]

=] 1, | AS-OV power on = - ]

oK} trickg ; 2, | AS-DV connection B - = 0
Inlot check valve assembly ]
[

Outlet check valve assembly

kT 3 3
| Va_r'ﬁ"d “’m flow © 3. | Sampling nesdle d = O m]
eala 4. tubing {Transfer line} O E O ]
12 Piston rinse seal in primary pump head = z
15 |t seaki roavs i el 5 | Reconnect sa needle & bl ® ]

| Piston in primary pump head

Py 4

Check carousel movement

" [ : : 0

Check needle mavernent = - - ]

| Replac Lubricate needle drive 0 || - =
AS-DV cover i (] jm] m}

| ) = o o

=k

[ | DDEI | |

Check conductivity cell 0 High pressure valve - O O 0 ]

Cnefk elmﬁ:;":::::i O 11, - Rotor seal (] [m} m] ]
- Reference electiode m B | 12, - Stator face ] ] [m] =]
- Gaskel Il 13 - Reconnected Bguid line to the 0 o 0 =
~ Call bogy g: valve

ar : CNA

Sample Loop

[ size 25 ul

A

End-lins fiter | Others [comments

28 Leak sansor

L = o

|

§ X
29 | Lubricate pump mechanic Lubricated

30 Reconnected liquid ines to the valve
3 Reconnecied liquid ines 1o pump heads
3z Primad pump

33 Checked pump fof leaks

34 Checked gas for leaks

OOOO0 O OO

HEEER O

lﬂﬂﬁ‘]‘i‘hjm’l.lf]ﬂ I.Gﬂ?ﬂ'i‘lljmth&l



PM Cation ID#1048

A

Checklist {CS Preventive Maintenance

Dionex lon Chromatography
Preventive Maintenance Report

Preventive Maintenance
Check List

Checklist 1G5 Preventive Maintenance

abcKBaTh

wonansleuny

‘Customer Organization Name/ Department |

United Analyst and Engines

ring Consultant Co., Ltd Khun.Suwan Kongthang / Lab

“Engineer

Date

Mr.Channarong Khiao-Un

23-24/Apri2024

Instrument Detail
Instrument Modal | Application
Agqulan Catian

220340345

Consumable Detail

Columns | Suppréssors | Concentrators | Ete.. |
CGizA | COER-GOD - - |
| |
|
Remark: wiihritertoim, Systam &1 Hm

General ICS Maintenance Checklist

Description

ection Valve Rebull oA
3 Rebuiit injection vaive & port ]
4 - Rofor seal ]
5 - Stator face 1
nal) Auxiiary Valve. Ghieck aced”
Rebuilt auxiliary vakve - port ] | ]
- Rotor seal O 5] ]
- Stator face ] | ] []
“Chick Valve Gartndg ] ‘Chiecked | Cleaned | Replaced
Inlst chack valve assembly [ 3 [}
Cutlet check valve assambly ] [H] ]
\erified comect iantati [ u
z £e
12 Pigton rinse seal in primary pump head [] 1]
13 Piston seal in primary pump head [l 5]
| 14| Piston in primary pump head C =
15 | Piston rinse seal In secondary pump head m ]
16 | Piston seal in secondarny pump head % ) ___%_ )

17 Pislon In secondary pump head
. Waste Valve and Primir e
18 Wilaste valve

_Checked ~ Cleaned | R

2o £ooooo

18 Priming valve E | [m]
" Cell Detoctor Checked | Clea placed
Chack canductivily B | O L]
Check electrochemical cell [ ] | [] &
- Wiorking elecirode ] | [ [
- Refarence electrode 7] [ O [
- Gaskel ] ] O ]
- Cell body O O O [
Other -~ - = | Checked | Clean placec :
26 | Sample Loop | size 25ul ] 0 O W]
27 End-line fitter L] - L [
28 Leak sensar i ] O O
29 | Lubricate pump mechanic [ LubEatad - O
a0 Reconnected liquid lines to the valve ] - - L]
31 G liquid lines to pump heads = - - L]
32 | Primed pump =] - ]
33 | Checked pump for leaks [ - - L
34 Checked gas for leaks i3] - - |

lﬂﬂﬂ'l‘i'him’l.lf]ﬂ

,é‘ (HPee RO

Archemica

Perform By Archemica

m__;'
s :i-.

K_Mﬁ

Customer

;?;/A_PJ’:}.EGQ?—' ,;33/;%1,/“3@34
wenaslueauny
Chromeleon
Operation Qualification
tanms‘laimuqu



Seq: C ocafd, i ice C

Paga 1012

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification

General Information

Instrument Controller:

Client:

Operator:

Overall Test Result:

Comparison Format:

Computer Name
DESKTOP-CAFSALY
DESKTOP-C4FS3LT

Mr.Channarong Khiao-Un

Passed

Qual 2024-04-23

Version Number:
7.3.1 Bulld 6535
7.3.1.8538

All Parameters:

Significant Digits:

Raviewer's Signature §f Date

K prarragmis 2 5_/4{:-;‘4@3 7

‘Oparator's Signature  Date

Seq: C l
Page 3 of 12

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 1
Verification of Selected Results

Cual 2024-04-23

wonansleuny

Pegk Name Status
C ion Point X i ok
Acetophenone ok
Proplophenone ak
Cali ion Point ¥ A I ok
Acetophenone ok
Propiophencne ok
Amount [ng] Acotandide ok
Acetophenone ak
Propiophencna ok
lution (EP) o ok
Acetophenone ok
Resolution (USP) Acetanilide ok
Acetophenone ok
Peak Asymmetry Acetanilide ok
{EPIUSP) Acstophenona ok
Propiophenane ok
Peak Asymmetry Acetanilide ok
{AlA) Acetophanona ok
Propiophenane ok

'
naslummunu

Seq: C | l i i fion Qual 2024-04-23
Paga 2 of 12
-
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 1
Verification of Selected Results
Detection Algorithm: Cabra
Calibration Type: Lin, WithOffset
Evaluation Type: Area
Standard Method: Extemal
Calibration Mode: Total
a Status
Offset (c0) Acetanilide ok
Acetophenane ok
Proplophencne ok
Slope (c1) Acetanilide ok
Acetophenone ok
Proplophenone ok
Correlation Coeffi. Acetanilide ok
Acetophenone ok
Propiophenone ok
Variance Acetanilide ok
Acetophenone ok
Propiophanone ck
Std, Dy ok
Acatophenone ok
Proplophenone ok
Rel. Std. Dev. Acatanilide ok
Acetophenone ok
Proplophenone ok
Variance Coeff, Acelanilide ok
Acetophenone ok
Propiophenone ok
-
'
enaslumuRy
: Ch ! ocalAr Ci Cual 2024-04-23
Page 4 of 12
-
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 1

Verification of Selected Results

Report Variable Peak Name
Theoretical Plates Acetanilide ak
(EP) Acetophenane ok
Proplophencne ak
Theoretical Plates Acetanilide ok
{USP) Acetophenone ak
Proplophenone ok
Theoretical Plates Acatanilide ok
{JP) Acelophencne ok
Propiaphenone ok
Test Result: Passed

Status

tanms‘l:imuqu
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Page 5of 12

ThermoFisher
SCIENTIFIC

Qual 2024-04-23

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: Comparison with Expected Results

wonansleauny

Datection Algorithm:  Cobra

Calibration Type: Lin, WithOffset

Evaluation Type: Area

Standard Method: Extemal

Calibration Mode: Total
\Report Variable Peak Name Status

Injection No. ak
Name ak
Type ok
Position ak
Status ak
Volume ok
Dilution Factor ok
|Weight ok
IntStd ok
|instrumentMethod ok
ProcessingMethod ok

Chromatogram Channel ok
No. of Peaks ok
Chromatogram Start Time ok
Signal Min. ok
Signal Max. ok
Unit ok
Noise ok

Peak Results No. {Acetanilide ok
No. Acetophenone ok
No. | Propiophenane ok
Peak Name | Acetanilide ok
Peak Name {Acetophencne ok
Peak Name Propiophenone ok
Ret.Time Acetanilide ok
Ret.Time Acetophenone ok
Ret.Time Propicphenone ok

Seq: Cl I vice CantractiVasid Qual 2024-04-23
Page 7 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used Parameters: C

Vari:
Peak Results

ison with Exp

Status

Peak Width (50%) | Acetanilide
Peak Width (50%) Acetophenone
Peak Width (50%:) Propicphenone
Left Width (0%) Acetanilide
Left Width {0%) Acelophenone
Left Width (0%) Propiophenone
Right Width (0%} Acetanilide
Right Width (0%) Acetophenone
Right Width (0%) Propiophenone
Peak Start Acetanilide
Peak Start Acetophenone
Peak Start Propiophencne
Peak Stop Acelanilide
Peak Stop Acelophienone
Peak Stop Prapiophanona
Peak Start Value Acetanilide
Peak Start Value Acetophenone
Peak Start Value Propiophencne
Peak Stop Value Acetanilide
Peak Stop Value Acetophenone
Peak Stop Value Proplophenone
BL-Value Peak Start Acataniide
BL-Value Peak Start Acatophenone
BL-Value Peak Start Propiophenone
BL-Value Peak Stop Acatanilide
BL-Value Peak Stop Acatophanone
BL-Value Peak Stop Propiophencne
Type Acetanilide
Type Aceiophenone
Type Propiophenone
Resolution (EP) Acetanilide
Resolution{EP) Acelophenone
(USP) A il
Resolution{USP) Acetophenona
ylEF) il

Asymmetry({EF) Acetophenone
A y{EF) Propiopl

ak
ok
ak
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok
ok

Lanms‘laimuqu

Seq: Cl Contrac Qual 2024-04-23
Page 6of 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used P: Comparison with Expected Results
Vari: Peak Name Status
Peak Results Abs.Ret.Dev. Acetanilide ak
Ret.Dev.(abs) |Acetophenone ok
Ret.Dev.(abs) Propiophenone ok
Rel.Ret.Dev. Acetanilide ak
Ret.Dev.(ral) Acetophenone ok
Ret.Dev.{rel) Propiophenone ok
Area Acetanilide ok
Area | Acetophanona ok
Area Propiophenone ok
Rel.Area Acetanilide ak
Rel.Area (Total) Acetophenona ok
Rel.Area (Total) Propicphenone ok
Height Acetanilide ok
Height Acelophenone ok
Height Propiophenone ok
Rel.Height (Total) Acelanilide ok
Rel.Height {Total) Acetophenone ok
Rel.Height (Total) Propiophenone ok
Amount Acetanilide ok
| Amount Acetophenone ok
Amount Propiophenone ok
Concentration Acetanilide ok
Concentration Acetophenone ok
Concentration Proplophencne ok
Rel Amount Acetanilide ok
Rel.Amount Acatophenana ok
Rel.Amount Propiophenonsa ak
Peak Width {0%) Acatanilide ok
Peak Width (0%} Acatophenone ak
Peak Width (0%} Propiophanone ak
Peak Width (5%) Acetandide ok
Peak Width (5%) Acetophenone ak
Peak Width (5%) Propiophenone alk
Peak Width (10%) Acetanilide ok
Peak Width {10%) {Acetophenone ok
Peak Width (10%) { Proplophenone ok
'
enaslumuRy
eq: C 1\ C W adid; Qual 2024-04-23
Page 8ol 12
-
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Frequently Used P ters: Comparison with Expected Result
Variable Category |Report Variable Peak Name Status
Peak Results | Asymmetry[ALA) Acetanilide ak
Asymmetry[ALA) Acetophenone ak
| Asymmetry[ALA} Propicphenone ok
Theor. Plates(EP) Acetanilide ok
Theor. Plates(EP) Acelophenone ok
Theor. Plates(EP) Propicphenone ok
Theor. Plates{USP) Acetanilide ok
Theor. Plates(USP) Acetophenona ak
Theor. Plates{USP) Propiophenone ak
Theor.Plates [JP) Acetanilide ak
Theor. Plates(JP) Acetophenone ak
Theor. Plates(JP) Propicphencne ok
Peak Calibration Cal.Mode Acetanilide ok
Cal.Mode | Acetophenone ok
Cal.Mode Propiophenone ok
Cal.Type Acetaniide ok
Cal. Type | Acetophenone ok
Cal.Type Propiophencne ok
Weights Acetanilide ok
Weights Acelophenone ok
Weights Propiophencna ok
Calibr. C. i co A ok
Calibr. Coefficient CO Acetophenone ok
Calibr. Coefficient CO Propiophenona ok
Calibr. C: i c1 A i ok
Calibr. Coefficient C1 Acetophenane ok
Calibr. Coefficient C1 Propiophencna ok
RF-Value Acetanilide ok
RF-Value Acetophenone ok
RF-Value Propiophencne ok
No. of Points Acetaniiide ok
No. of Paints Acelophenone ok

tanms‘l:imuqu



Seq: C )
Page 8 of 12

vice C Cual 2024-04-22

ThermoFisher
SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most F ly Used Par ters: Comparison with Expected Results
Report Variable Peak Name Status

Peak Calibration No. of Points Propiophenone ok
No. of Points(disabled) Acelanilide ok
No. of Points|disabl A henone ok
No. of i Propi ok
Variance Acetanilide ok
Variance Acetophenone ok
Variance Proplophenocne ok
Var.Coeff Acetanilide ok
Var.Coeff Acetophenone ok
Var.Coeff Proplophencne ok
Std.Dev. Acelanilide ok
Std.Dev, Acetophenone ok
Std.Dev, Propiophanona ok
Rel.5td.Dev. Acetanilide ok
Rel.Std.Dev. Acetophenone ok
Rel.5td.Dev. Propiophencne ok
Corr.Coeff. Acetanilide ok
Corr.Coeff. Acelophenone ok
Corr.Coeff. Prapiophenone ak
R-Sguare Acatanilide ok
R-Square Acatophenone ak
R-Square Propiophenone ak
Ad). R-Square Acetanilide ak
Ad). R-Square Acstophanone ak
Ad]. R-Square Propiophenone ak
X Acetanilide ak
X Acetophencne ok
X Propicphenone ok
Y Acetanilide ok
Y Acetophanone ok
A Propiophenone ok
w Acetanilida ok
w Acetophenone ok
w | Fropiophenone ok
FIX) Acetanilide ok
F(X) | Acetophenone ok
F(X) Propiophenone ok

'
wnaslummunu
Seq: Ch leonl I e Ci Crual 2024-04-23
Page 11 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part 2

Most Frequently Used P; ters: Comparison with Expected Resul

Report Variable Status
Peak Purity PPI Acetanilide ak

PPI Acelophenone ak

PPI Propiophenone ok

RSD PPI Acetanilide ok

RSD PPI Acetophenone ok

RSD PPI Propiophenona ok

Match Acetanilide ok

Match Acetophenane ok

Match Propiophanone ok

RSD Match Acetanilide ok

RSD Match Acetophenona ok

RSD Match Proplophenone ok

Rel.Max at Acetanilide ok

Rel.Max at Acatophenona ok

Rel.Max at Propiophenone ok
Test Result: Passed

'
naslummunu

Seq: CF Ci 20 Cual 2024-04-23
Page 10 ¢f 12
ThermoFisher
SCIENTIFIC
Chromeleon Operational Qualification, Part 2
Most Freq ly Used Par Comparison with Expected Results
Peak Name Status

Peak Calibration | Residual for Cal.Point X Acetanilide ok
|Residual for Cal.Point X Acetophenone ak
Residual for Cal.Point X Propiophenone ok
Calibration Point Status Acetaniide ak
| Calibration Point Status Acatophenone ak
Calibration Point Status Proplophenone ok
|Amount Acelanilide ok
Amount Acetophenone ok
Amount Proplaphenane ak

Component Cal.Type Acetanilide ak
Peak Type Acetanilide ak
Left Limit Acetophenone ok
Right Limit Acetanilide ok
Group Acatanilide ak
Factor Acatophenona ak
Amount Acatanilide ak
| Cone.Unit Acetophenone ak

'
enaslumuRy
: Ch Local\Ar vica Ci Qual 2024-04-23
Page 12 of 12
ThermoFisher

SCIENTIFIC

Chromeleon Operational Qualification, Part

System Suitability Test: Comp

System Suitability
Test Case

System Suitability
Test Case Result

Test Result:

ison with Exp

Report Variable fafus
Number ak
Name ok
Inj.Condition ok
Ewval. Formula ok
Operator ok
| Statistics ok
Rounding ok
MinimumMNumberOfinjections ok

i berOfinjecti ok
Channel ok
Peak ok
Ref. Value Formula 1 ok
Ref. Value Formula 2 ok
N.A. ok
In). Eval. Result ok
Eval. Result ok
Peak Result ok
Injection Condition Result ok
Ref. Value 1 ok
Ref. Value 2 ok
Result ok
Message ok
Average ak
Count ok
Maximum ak
Minimum ak
Range ok
Rel, Range ak
Rel. Std. Dev. ok
Std. Dav. ak
Sum ak
Passed

tanms‘l:imuqu



SOFTWARE 0Q H
ThermoFisher
SCIENTIFIC
Chromeleon
Part 1 - of Selected Results PASS
Part 2 - Mast Frequently Used F -G wilh Results PASS
Part 3 - Systemn Suitability Test: comparnson with Expected Results FASS

OVERALL TEST RESULT; PASS

Fleld Service Representative Signature:
% (RN

Customer Signature; |
D 7l

Date: L idpr 200

RPG Reparts v2,063
& H24 Thermo Fisher Scantific

TEST EQUIPMENT AND STANDARDS

Date: ng’f:g,- /800

P-Apr-2034
Saftware OQ Reporl Paga 1 of 1

wnanslueuey

Test Equipment

PQ Anion ID

#1047

Performance Qualification

NOISE AND DRIFT (CD)

wenaslueauny

Equipment urer Maodal Serlal Number CaliVer Date Good Until
Multimelar Fluke 288 27970244 NIA MNiA
Thermocouple Fluke K-Type 27870244 NiA MNIA
Balance Mettler Toledo AB204-5 1129361010 A NiA
IC Qualification Thermo Scientific Test Box 21379153 MNiA MIA
NiA NIA MNiA NIA MNiA NiA
Standards/Chemicals
Description Manufacturar Concentration Part Number | Lot Number | Expiration Date
Mitrate Therma Sclenilfic 5 ppm OF0Z54 231226 Dec-2024
Nitrate Thermo Scientific 10 pprn OF0254 21226 Dec-2024
Mitrate Therma 25 ppm 0B0254 23226 Diec-2024
Nitrate Therma 50 ppm 060254 231226 Dec-2024
Nitrate Tharma 100 ppm 060254 231228 Diec-2024
Nitrate Therma Scientif 1000 ppm 060254 231226 Dec-2024
MNiA MIA MIA NiA MR NiA
MIA Mk MiA NiA M MNPk
MiA Lalay MNIA NiA NIA MiA
MiA NI MiA A NI MNiA

Respenus

: /—/—’\fﬂ_

BT —
a0 50 100 150 wo 50 300 35.0.
Minutes
Information
s’::’:. Aquion RFIC
U”‘“‘;; 220360045
Data Path | © TR p-cAfs3I7/CH leanl liArchemicalService ContractValidate 202471 PM1PQ 23-04-
24iAnion/IC 00.5eq/278.smp/ECD_1.channel
Noise and Drift
Test Measured (nS) 04 Limit (nS) Result Conversion Factor
Noise 1.1 nS <20 nS PASS 1000
Drift 16.1 nS/hr <20.0 nSihr PASS 1000

Field Service Representative Signature: C
P g e, s s o
Date: _ 23/Apr/20248 Dale: -9‘-3/;9.-" /Bave
APG Reparts v2.063 23-Apr-2024

€ 2024 Thermo Fishar Scianlifc

Teest Equipment and Stardards Repodt Page 1 of 1

lﬂﬂﬂ'lﬂijﬂ')ﬂf]ﬂ

OVERALL TEST RESULT: PASS

Fi Service Represen ignatu) Cugtomer Signature.
& (gzw_g_m/@m{ R 0 )

23/ B2

Date:

Date: =23 /;'.9;:{/:\3@-:‘9’

FPG Reports v2.053
0 2024 Therma Fisher Scientfic

2LApr.2024
Neisa and Orift (GO} Raport Page 1 of 1

tanms‘laimuqu



REPEATABILITY (CD| 3
o ThermoFisher
SCIENTIFIC
Information
System Name Aquion RFIC =
Detectar SN 220360045
Data Path ChromaleonLocaliiArchemica’Service Contract/Validate 2024/1PM1PQ 23-04-24/AniondIC OO0
Peak Results
Sample Name Injection Volume (uL) Retention Time {min) Area
| Repeatabiiity 01 25 0.265 2.825
Repeatability 02 25 0.265 2.822
Repeatability 03 25 0.265 2.831
| ility 04 25 0.265 2.835
Repeatability 05 25 0.265 2.834
Repeatability 06 25 0.265 2.836
Repeatability
Test Measured (% RSD) 00 Limit (% RSD) Result
Retention Time 0.0 =50 PASS
Area 0.2 £1.0 PASS
OVERALL TEST RESULT: PASS
Cu r Signatus

Field Service Representative signatum.

Date:

TIAET /20T

Date: o33/ Wicy 700

RPG Reports w2 063
© 2024 Tharmo Fishar Sciantifc

DETECTOR LINEARITY (CD)

T3 2024
Fapeatatdity |G Report Page £ of 1

wonansleuny

ThermoFisher
SCIENTIFIC

a0
a0 ~0
0 d__/-
E "
£ 60
x 50
3w
& 0 e
o
10 il
L . -
0.0 200 400 &0.0 8.0 100.0 110.0
Concantratian
Information
System Name Aquion RFIC
Detector SN 220360045
Data Path | ChremeleonLocalifArchemica/Service Contract/Validate 2024/1PM1PQ 23-04-24/AnionC 00
Peak Results
Sample Name Concentration Peak Height C.
Detactor Linearity 01 7] 5872 4.82
Detector Linearity 02 10 10.299 5.68
Detector Linearity 03 25 23.78 24 52
Datector Linearity 04 50 48.473 5165
Detector Linearity 05 oo 91.855 99.34
Linearity
[ Test | Observed | 0Q Limit [ Result |
[ [ [ 0.898 | =089 | PASS |
OVERALL TEST RESULT: PASS
=

Field Service Representative Signature:
o o PG

e

Date:

23 /apr /2006

RPG Reporis v2.063
82024 Tharma Fishar Scantific

Date: -?.S/Qg)_’ Zﬁ_&?ﬂ

23-Ar-2024
Detector Lingarity {C0) Ropart Paga 1 af 1

lﬂﬂﬁ‘]‘i‘hjm’l.lf]ﬂ

CARRYOVER (CD)

ThermoFisher
SCIENTEFIC

Information
| System Name Aguion RFIC
Detector SN 220360045
Data Path | Chromeleonlocal:fArchemical ica Ce alidate 2024/1PM1PQ 23-04-24/Anion/IC OO
Peak Results
Sample Name Injection Volume {pL} Retention Time (min) Area
Blank 25 0.265 0.053
High Standard 25 0.285 49.734
Carryover 25 0.265 0.051
Results
[ Test | Observed (%) I 00 Limit (%) [ Result
[ AREA | 0.00 <010 | PASS
OVERALL TEST RESULT: PASS | T
Cust Signature:

Field Service Representative Signature:
[ O

Date: 23/Apy /202t Date: D3 [Por/ 2004
RPG Regarts v2.063 23Apr-2024
£ 2024 Theemo Fisnar Sciantific Carryowar (CO) Regon Page 1 ol 1
'
enaslumuRy
ELUENT GENERATOR TEST Th ermo Fisher
SCIENTIFIC
EG Current Test
Set Point (mM} Expected (mA]} g (mA) Devi (mA) 00 Limit (ma) Result
1.00 1.6082 1.604 0.00 + 0.01 PASS
5.00 8.041 8.019 0.02 +0.05 PASS
10,00 16.082 16.037 0.05 +0.10 PASS
50.00 80.41 8017 0.24 + 0.50 PASS
100.00 160.82 160.32 0.50 +1.00 PASS

OVERALL TEST RESULT: PASS

Fleld Service Representative Signature: Customer Signature:
o [
Date: ‘5_%!"‘”2"3‘-‘ Date: pﬁf}ﬂﬁr; S

RPG Reports v2.063

& 2024 Tharme Fisher Scantific

E3-Apr-2024
Elyart Ganeratar Test Aaport Pago 1af 1

I.Gﬂ?ﬂ'i‘lljmth&l



R

IC PUMP FLOW RATE ACCURACY

Thermo Fis her TEMPERATURE ACCURACY

SCIENTIFIC

IC Pump Flow Rate

Column Compartment

Set Point (mL) (mL/min) g (mL/min) Deviation (%) oa Limit (%) Result = Set Point ("C) | Reading (°C) | Deviation (*C) | 0Q Limit {°C} | Result
0.5 0.4995 0.100 +20 PASS [ 30.0 | 30.5 | 0.5 | +20 | Pass
1.0 0.999 Q.10 20 PASS
OVERALL TEST RESULT: PASS OVERALL TEST RESULT: PASS
Field Service Representative Signature: Customer Field Service Rep i i Customer Signature:
fE B O e . oo T N
Date: Z3/pr fror e Date: 95 /oy R334 D 25 Aprieai s Date: 9300
.
23-Ape-2024 RPG Reparts v2.063 23-Apr-2024

PG Raports v 063

2024 Theema Fisher Sclentific

.

0Q EXCEPTIONS AND COMMENTS

IC Pump Flow Rate Accuracy Report Page 1of 1 B 2024 Tharma Fisher Scientific

wonansleuny

Thermo Fisher 0Q REVIEW AND COMPLETION
SCIENTIFIC

Temperature Accuracy Repart Page 1 af 1

wenaslueauny

ThermoFisher
SCIENTIFIC

MIA

OPERATIONAL QUALIFICATION RESULTS

Remaindes of Page Intentionally Blank

PASSED the ac:

These Operational Qualification Results should be reviewed by the Customar, If the qualification is accepted, bath the
Custarmer and the Service Representative should sign the Operational Qualification Results, below.

criteria il i

Based upon the actual rasults
ihe G ional Qualification in the Ir

Service Representative

this Op Q
Checklist procedura.

A Fleld Service Representative signature below confirms the completion of all aspects of the Operational Qualification
and have concluded that the system has bean successfully verfied to be operating as required.

Customer

A Customer signature below canfirms the completion of all aspects of the Operational Qualification have been
completed and that the system has been successfully verified to be operating as required.

Cu: er Signature:

Cusi r Signature: Field Service Rep

Field Service

(g e

L e (R B O

Date: 2349r 202\

2 3:"’.4{»;‘ 20)00

S 77
Date: 22 /Pay /2%

RPG Reparts v2 063
15 2024 Theemo Fisher Scienlific

7T
Data: @‘@ﬁ/ﬁwf Date;

23-Apr-2024
00 Excaptions and Comments Report Fege 1 of 1

RPG Repors v2 063
© 2024 Therma Fisher Sclentific

tanms'laimuqu
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I AU sRFoUURMsgEaInnssUEmS ﬁ‘\\; AUSUSTSHFULUEMISSES IMESUS 1S 6,,_‘{//‘:\‘\\-‘\,
il i F ekl
Fourdahan for ind.s o onal Food nstue il o g unciaton for mdusitial Developrert MNafonal Food et il o A
Food indusmal Lsborarory Senvice Certer :ALlan.ﬂ]lgN ngei Fond industnal Lasoratory Senice Certer Bﬁmrlgu n&rf
Calibration Certificate Calibration Report
Certificate No.: 2401718-001-01 Certificate No.: 240171800151
Client name: UNITED AMALYST AND ENGINEERING CONSULTANT CO.LTD. Equipment: fH Wt Resolution: 009 pH 1y
Address: 3 S0l Udomsuk 41, Sukhumvit Road, Mamsdncturer:  METTLER TOLEDD Mode SeverERsy pH
Bangchack, Prakhanang, Bangkok 10260 Seddal Mo 123115520 Typa: B oo
10 N LUAE WAT 01012553
Page 1al 5 Date of Calibration: 11 March 20048 Poged ot §
Location: Ghemical Calbeaton Laboratory, Notinnal Food instihuie
Equipment: pH Matar Enviranmant Candition; Ambient Temperatures | 34 215 ) T Rolntlve Humidio: | 51 =1 ) %
Condition of Equipmant: Geod Condtian
Conditian of ihis Rusus of Calibricn
Manufacturer: METTLER TOLEDD
1-Calbrazon Meihod WoCC-002 © In house mathod based on diFect measeramant by using siandan voitage calhnator and
carifad referancs makral (R
Model: SevenEasy pH 2 Fafrecs Stndans | Corled Ratenncs Wstes
Inatrments Surisl /10 %0, Manufacturer Cantficals Na. Dus Dl
Snria] No.: 1231155210 2.1 DC Voitage Calibenior 00007 Fluke 23E2003 14 Jurm 2004
22 Oigital Thamoemater IrosenT Fluke CC se0sTo-01 30 Ctober 2034
D No . UAE WAT.01002553 23 Thamia-Hygro Mater MNFLETH 014723 lasio Coeeas3al 3aped 2023
Rl Matarial Lat. No. Manalac Ael N Expire Daty
24 oH tifter 4 T8 (Frimary pH buffar Solulion} BEER4T CRACham PHRIELS 13 Aped 2025
Order No.: 2401718
25 uH buflor 6 65 (Prmary pH buffer Soiutian} ] [ PHZITS 13 Apid 2025
24 o bulter 4001 (Primary oH buffer Solutian} s CPAChem FHILS 13 Aort 2024
ration Mo.: 2401718-001
Operation Ho. 27 oM buffer .00 {Sandard pH buflsr Sokiton) COM0D HACH LANGE GrmbH S14M004 16 Detnbr 2025
1. This ceciicaton is ¥acesble (o The internatonal Sysiom of Uni 35 Ut
Dﬂ‘. Qf RMIpt: A FO‘!NIW 2024 31 lnstrumants Ng 21 thiough NSC-TISLTES 17025 Labomtony Accrodition of Calibrabon Mo 0008
3.2 Insrumants Ng 2 2and 2.3 v NEC-TISI-TES 17026 Lebaratnry Accrmdilion of Calibration 8 0051
Date of Calibration: 41 March 2024 35 Caniliad Ratarnce Makna No 24 0 26 \racasbie i Frimary mEasurement mathod- Hamad osl ising cainm
rermomater, baromatarn, and nanovotmeter The Standan Sakton
pruparaton and cerffiad by CPASRGm L s accredited 1o 150 17038
and SOVEC 17025
3.4 Certfiod Relererce Material Ng 2.7 fracoabiets PR Cadifcale Hr. PTH-PHOA-SE3050423 and Cartificats Nr PTE-
Calibrated by MrManas Somsak Approved by /ﬁ/ OB 55530620124 [PTE Physkalish- Thechnische Bundesaratah
Specialist ( Me.Pheraphat Tuanjit ) Braunzchamyg, Ganray)
Manager, Division of Calibration Laboestory & Tris conificaie was certfiod only for the Inssument we cabrated
Dte of lesue: 12 March 2024 tor the Tachnical Team 5. Tiis resull fourd acourmio s shi and place cf oty
Tha far of BE%

This Certicale B issued in aocordance wilh e pondtians ol sccreditation grared by ihe Thar Latoraiary Accrediation Schame which his asmesssd
the maasuneman capabiity ol the taboriary and fis raceabifly ® retogrezed natioral standards ond to the unils of messurement ralzed &t Po
comuspending natioral standants soomtory, This cerificate may not e mpoduced sifer fan o bl except Wi e grioe el Appnl of S

Passnnial Food Insstute.

F-C5:009 Revison: 01 Date; 20-04-65

F-L54012 Revision; 01 Date- 20-04-65

ANy,

R LA
s\_\\:///,' S
a@gmrEsuiERILoyadedasnIfUaTIS EL = SEEmnsSsUTRLRSOEDSSr 1 ILS s E X
HLSMsAEo R s aEERNSsUS TS % //'/'\;:\‘\\gf AL ST N S g rEsLs 'dv//"-«(:‘:‘\_os
el g
Fourdation for iIndustingl Develiopment Mahons! Food nsteute i mLrcation for indusmal Development Manonal Food inshhre T
. NSC-TISI-TIS 17025 X %—m‘lls 17
Food indusirial Laboratory Senice Canter CALIBRATION 0051 Food inousma Laboratoy Serice Cerver BRATION
Calibration Report Calibration Report
Certificate No.: 2407718:001-01
Equipment: FH Mator Hesolution: G071 pH Tmv Cartificata No.: 2401718-001-11
Manufacturar, METTLER TOLEDD Wodet: SevanEasy oM Equipment: Drattal Tharmametar it BT ok batacy
Sarial Mo, 1231155210 Typa: Hanch fop Rasolution LU Model:  SevenEamy pH
10 M UBE WAT DI07353 Sarial No.: 13 1ea0 IDNa.  AE WAT 0103563
Date of Calibration: 11 March 2024 Pagelol S Manufacturer: METTLER TOLEDD
Calibration Results: Date of Calibration: 11 March 2624 Page dof §
1. Caliration of pH Mater { Manusi Tempesature Comperatian s 25 °C |
(oMis! st bufire aduat: 04 miv)
s T ———— ‘varnge Indicator Resing 7 == pov— Locatian: Cremicsl Caibraion Labamicey, Natianal Food nstilule
wh [my ) my aH Lamiv ) (L8] Environiment Conditicn: Ambsent Temparaturs B s 1%
] a4 14 a0 0.50 200 Ralative Himidsy 8% oz 2w
2 = 206 200 .58 00
4 I 17 400 [ 200
& 58160 5 B0 058 2
Candition of this results of Calibration:
1 oom L] 70 058 200
. s W-TE-D o it stancian thermometer
. o — o T — 1. Catbraton Method i house method W-TE-DZ5 by comparson w mam
I 77401 77 I nea 200 The Calbration i determined by compuring wit & krown lamparatun
12 205811 296 1200 [ 200 #rom a standard resistance thermomter,
b -ha118 i) 1400 el 200 The temperatune scale n use at his abaratany a lhe intecnalional
2 Calibeafin of gH Maber with Elsctrods | Manusl Tamparsium Compansation &t 76°C | Temgorasure scale of 1960 | 1590 |
Eeuipment:  pH Elecrang Type:  Combined Elncimde 2 Relerance Standard Ingyument
Masulacturor  METTLER TOLEDD Model:  InLan Soiids N ‘Modet Fe—— Coriificale No. Due Date Theough
ol s ke A HANDHELD THERMOMETER 1823 FRRLIET]
of ya |Trs. alpH 4, 7 and 10 PSL-T D&7TIEE. D Jun- TISTR
Fatrum Regissance Tharmamatar [PRT] BETA Brrand
Support Equipmant Low Temperaturs Bath (ISOCAL-8), Movel. Eurape-6 Pus Base, SN 3415029
Cortified Vakin Aarag e (nchcaane Rt g Rehative Stope (%] Uncartaiety Cavarage Factor
825 °C (pH) BH my [2oH) (L}
A.008 40 180 £ pam 200 3. Tres cemificae & Iracesue o Finmatcnal Syzem of Linis (5] Unis)
To0r 700 13 W9 00088 200 4, Thiz certificate was canified only %ol the nslrument we calbraled.
0030 oot A w2 0008 24 5 This resuit of calibralion wat found BEeirste a5 Shown an date and place of caibraton ooy
e i i s, i & Candion of Caliated itam |

F-C5-012 Revision: 01 Date: 20-04-65

7. Resut of Calbration ;

Gt
[x] wmiiommms [ ] s

FuCS-02 Revision: 17 Dale: F0-04-65




o
sEsNssUTRILTLE0ETS
' I | F JEMsSAOIUENSSSS

NSC-TISLTIS 17028
CALIBRATION D061

Calibration Report

Certificate No.: 240497 18-001-011

Equipmant: Digitsl Thermamelsr with AT {sH Matar)
Resciution: LA Moder  SevenEasy pH
Sarial No 12185210 Do UAE WAT 010554
Marutagiurer:  METTLER TOLEDD

Date of Calibration: 11 Mach 004 Pagesafs

Calibration paint 150, 26,0 and 350 °0
Calibrutian msalt:

The pmbs was mmersed in ligud bam or dry bath io 8 minemum depihef 100 mem

- Desenptian of prabe. madal [ sM i
Dimsnsion of probs | Diamater & mm, Leng 0
Sheath materal Slaivies Steel
UUE® Reading  (°C) “m:::::: - Carractan Vi [°C) U"“:TI':"]"
164 14 008 01 0%
24,008 o1 nog
ana 30007 01 oo

ULAG* | Unil Uinger Caftbragion

The repart uncerainty of messursmenl wss based on SEndan Uacstainty mulipled Dy coverage factor &= 2, prowding & level of corfiderce of

Bpproaimalnly 85 %,
T P &,

F-C8A2 Revition: 07 Dale: J0-DA-85

Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Received :  Usad ltem Page: 2of3
Reference : 2404-000400G-2
Procedure Used :-

Ci ware using CP-0T02 based on TLAS 3-20 according fo direct

maeasurement methed with Data Acquisition which connected with Resistanca Temperature Detector { RTD ),
The temperature scale used was based on ITS-20,
Condition of this result of calibration

1. Reference standard instrumant:-

Instrument Serlal No. Cert. No. Traceable Due Date
1} Data Acquisition MYST0137T11 2AMIIS TPA 11 Jul 2024
2. This cartificate is valid only to the item callbrated on date and place of calibration.
3. This ion is to tha i System of Unit.

Remark : TPA : Technology Promotion Association { Thailand - Japan |
Result of Calibration - { * ) Without Adjustment

Funetion of ULC* ; Temperature Source
Fresh air setting : Nat Availabla during
Beginning Finished
28 27
..lc/ 45 a7
z - [AC Supply ( Valt ) 220 221
E] =]
1 3
e |
‘5 Position :
H [T
i 3 1
i Z 2
Wi T T
5 4| rerroas
i 5 1BRTD-2/5
TS ...
il 18RTD-217
Probe Instailation Details : Dimenslon of Chamber : . HAToah |
R S o e 9 ref.) 1BRTD-2/8
b= 0 cm W= 1.2 m
c= 10 cm H= 12 m
Capacity = 0.89 m'

19NdA3 U
a1209741

TAN BANG T
LUANG BANGROK | oyt
- CALBRATION 003

Cert. No.: 24TM588

Certificate of Calibration o
Equipment ; BOD Incubator
Manufacturer ARCO
Model : UR-1320
Serial No. : -
ID No. : LIAE WAD. 062553
Submitted by © United Anatys! and Engineering Consultant Co, Lid.

3 Soi Udomsuk 41, Sukhumyit Road,
Bangchak, Phrakhaneng,

Bangkaok 10260
Location : Lab Floor 2
Recelved Order : 01 April 2024
Calibration Date : 01 April 2024
Amblent Temperature ; (26+10)°C
Relative Humidity : (50+30)%
Calibrated by : Krisda Males
Approved by :
Approved Signatory
{ ) Ponpan Paipim
{ w7} Suwil Imjai
{ ) Kunchit Promprat
Issue Date : 5 April 2024
The Uncertaintics arc for a probability of approxi Iy 95 %
T ceriificate may o ba ropdoced wihar than in full, except with the price writtes
Appraval of the b ale Services 3 : Exuignen ding Servlies
'
enasluAuAN
A 0065064
Equipment : BOD Incubator Cert. No.: 24TM588
Condition As-Recelved : Used ltem Page: 3cf3
Reference : 2404-00040C-2
Result of Calibration :- {* )} Without Adjustment
Function of UUC* : Tamparature Source
Fresh alr setting : Mot Avallable
Calibration | UUC® | UUC* Overall
Paint Setting | Reading stability uniformity  |Variation| Factor
(c) t'c) | (G) (£°C) 1) (*C) k
200 200 10.8 047 0.62 14 2
Calibration ("G} -
Point Position -
ey T T 2 1T 8 | & [ 6 | 6 [ 7 [ 8 [eiets] (#cy
20.0 | 20,280 | 19835 | 20,120 | 10.985 | 20.190 | 20,180 | 20.300 | 20457 | zo248| o067

Average® : The average of 30 values in each pasition,

Temperature stability : One-half of the greatest i i af at any ona sensor.
T :The i i al al any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time as
possible to tha jpattern ar within the chambar under steady-state conditions.
Overall : The Dj of the { and mink measured hraugh i
UUC* : Unit Under Calibration

Mote : The reported uncertainly of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard Y ied by &
factor k, providing a leval of of i 95 %.
-olo-
N3 AN

21208740
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) aaviuldau
References Certificate Number. : 234TM588
Equipment : BOD Incubator

Model : UR-1320

Serial No.: -

ID No. : UAE.WAOQ.006/2553
Manufacturer : ARCO

Calibration Point : 20.0 °C
Unit Under Calibration Setting : 20.0 "C

T:
[=] [=]
! g {ref.]
H e H2
Q|
i 7
& - FIEAR H )’_L c =]
Wiz ot
Pithesia b
—
- T -

sUniadasle uanwgaitldunsaouliiou uasdnydnunl @ wansgavinilda

o £ a a o oad
AAUAgARIHTETUATAUH... B

wnewn Wl

nnase ok pinttense \DAETTINAIUAN

Equipment : BOD Incubator Cert. No.: 24TM303
Condition As-Received : Used Item Page: 3of3
Reference : 24020234001
Result of Calibration :- (") Wilhout Adjustment
Function of UUC* : Temperature Source
Frash air setting : Mot Avallable
Calibration | UUC* | uUC* P Overall o

Peint | Setting | Reading stability y | Factor

()] ey | (*C) (£°C) LG {'c) K

200 2041 | 189 0.37 072 1.4 2
Calibration ["C)

Point Position

(e 1 [ 2 [ 3 [ & [ 5 [ 6 [ 7 | & [9fefa]| (zc)

200 | 19873 | 19803 | 20322 | 19600 [ 19615 [ 19585 | 1ae12 | 1essa | roses | ose

Average* : The average of 30 values in each position.

Temperature stability : One-half of the greatest i of =t any one sensor
T i + The masi i of d temy at any sensors and the measured
temperature at the reference location which are observed at the sama time or at as closs an cbservation time as
possible to determine the temp pattern ar b ganaity within the chamber under steady-state conditions.
Overall + The Diffe of the and

UUC* @ Unit Under Calibration
Mate © The reported uncerainty of measurement was included stability and excluded uniformity |

The reported uncertainty of measuremant was based on & standard ltiplied by a ¢
factor k, iding a level of of imately 95 %.
-olo-

wnms'lu%

534 PATTANAKARN ROADFSOI B SUA!
TEL O

MHC-TIBLTIET028
CALIBRATION 5033

Cert. No.: 24TM303

Certificate of Calibration Fay 19
Equipment : BOD Incubatar
Manufacturer : Arco
Madel : Uc4-1320
Serial No, : 13URCAS013201
1D No. : LIAE WAD,015/2561
Submitted by : United Analyst and Englneering Gonsultant Co, Lid.

3 Soi Udomsuk 41, Sukhumvit Road,
Bangchak, Phrakhanong,

Bangkok 10260
Location : Lab Floear 2
Received Order : 10 February 2024
Calibration Date : 10 February 2024
Amblent Temperature ({26+10)°C
Relative Humidity : {5030} %
Calibrated by : Tawatchai Pama

Approved by : ._(_;qzr“'ﬁ:'_g DL—

Approved Signatory

[ ) Pornthippa Tameysakul
{ v Unropphol Harachal

) Suwit Imjai
Issue Date : 18 February 2024
The Uncertainties are for a fidl prohability of approxi 1y 95%
Apse '
enasluAauau
Equipment : BOD Incubatar Cert. No.: 24TM303
Condition As-Received :  Used ltem Page: Zof 3
Referance ; 2402-02340C1
Procedure Used :-
Calibration were usling on dure CP-OT0Z based on TLAS G-20 according to direct
maasuremant method with Data Acq) which with i Temp Detector { RTD )
The temperature scabe used was based on ITS5-80,
Condition of this result of calibration
1. Reference standard instrument-
Instrument Sarial No. Cert. No. Traceable Due Date
1 ) Data Acquisition MYES003411 23LM208 TPA 27 Dec 2024
2, This carfificata is valid only to the item calibrated on date and place of calibration
3. This 5 Is o the i System of Linit,
Remark : TPA : Technology Promation Association | Thailand - Japan }
Result of Calibration :- (") Without Adjustrment
Function of UUC" Temperature Source
Fresh air setting : Mot Available Environment during calibration
inning Finished
28 31
5 70 &5
[AC Supply { Vell ) 233 234
Position :
H
=
=
| & | SORTEM
4 20RTD-24
5 | 2mmo25 |
L]
7
Probw Installation Details - Dimension of Chamber : 8
g Cap G e 9 {ref) 20RTD-219
b= W om W= 12 m
cs 0 cm H= 1.2 m
Capacily= 0B v



A,

o s,

i =

=

AmaFNSsUTRUSO8IHaar LSS E-L X

AU ENIsS20UUIEM S S8 MM ESLET S ‘4,//'/,_::\‘\\‘\
- o 3
bl

Foundaticn for dusinal Development Meronal Food Insiuee
Food sl Labaratary Sendce Cerver

TIS)-
SRnERABIE

Calibration Certificate

Certificate No.: 2402284-001-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO., LTD.
Address: 3 Soi Udomsuk 41, Sukhumvit Road,

¥ 10260

Page 1of 3

Equip ic Balance
Manufacturer: METTLER TOLEDO
Model: MS6035/01
Serial No.: BOO7010311
ID No.: UAE.TOX.008/2553
Order No.: 2402284
Operation No.: 2402284-001
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024

i/

Calibrated by mr.Jerawut Prapawuttipong Approved by
Scientist ( Mr.Pheraphat Tuanjit )
Manager, Division of Calibration Laboratory
Date of Issue: 9 April 2024 for the Team
The are for a p y of app B5%

This Certificate is issumd in accordance with the conations of socreditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurement capabaty of the Ehoratory and its tracesbility to recognized national standards and to the
urits of measurement realized at the corresponding national stendards laboratory, Ths certificate may not be reproduced other
than in full except with the prior written approval of the National Food Institute,

F-C5-D05 Revision: 01 Date: 20-04-65

e,
SR E0SE sanULE TS EL x
AN a_l.j::&rrﬁ:.a_z:amnssua1r~—-e "eﬁ\ﬁ"\;}“
— = = : iy
iyt irumindioiur iy v T
Calibration Report
Certificate No.: 2402284-001-01
Equipment: Emctronic Balance Manufacturers  METTLER TOLEDO
Model: WSE0ISD1 Resclution:  0.001
Serial No.: BIP010311 1D Mo.: UKE TOXD0A7S53
Capacity: 630
Date of Calibration: 2 hprf 2024 Fage 2af3
i i { Amient TRmes M3 + 05 C WelaveHumidhy: 48 = 28 %
Place of Calibration: Labaratory, UNITED ANALYST AND ENGINEERING CONSULTANT (O, LTD.
Condition of Equipma Good Candition
Condition of This Results of Calibration:
1. Calimranion Method: WF] Method W-MA-D01  In-House Method based on UKAS Lab 14 2019
2. Relerence Standards
Stancard Weight Class E2 1mg to 2009 BSISSTETL TS M23040535 B Apnl 2024
Sandard Weight Class E2 5009 BHISEETE9E TS M2I40545 8 Agril 2024
Instrument Model Serial No, Calibrated By ~ Certificate No. Due Date
Thermo-Hyoro Meter GOH-H1 NFLETH 17/23 Quaiity Retam QR24-0344 % February 2025
3, This certification & traceable 1o ST UNIT
4. Trvs cortificata was chriified enly for the instrument we caibrated.
5. Trs resuk of caliorabion was found accurste as shown on date and place of caibeanon orly.
Calibration Results:
1. Repeatability of Reading:
Hompal Value {3 ) Stardiarg Devistion of Aeading [°H]
00 0.00000
0 0.00048
2. Off-Center Error:
Amessal  J00 g wes paced and moves I varous position on an
The alancy raacing atrtaited & ghen in the table \
F -~ N
@ O )

! 7 3 5 | [ {Mammum Diference)
L g 1€ g Yl g ) ] [ 9 1 L g}
200000 | 199097 | 19n9es | 199993 | avegem | u0000 0003 ﬁ

FC5-012 Revision: 01 Date: 20-04-65

oY
S
FEamNSsULTERITSOEIHsar LSS i%
AL AU B S AEa MNSSUEINTS o "1,*”//"";:‘\::‘:.\"
Froundation for ot el Oevelspenent Matona Food inshiute il
Fi Inosmal sboratary Sendce Center E?ﬁﬂi’.-'.‘r'u'@n‘ﬁ%i
Calibration Report
Certificate No.: 2402284-001-01
Equipment: Ewrwronic Balance Manufacturar:  METTLER TOLEDD
' Madel:  MS035/01 Risalution: 0,001
Serial Noui 8007010311 10 Mot UAE TOX 0062553
Capacity: 620
Date of Calibration: 2 aol 2024 Page Jaf 3
Calibration Results:  {Continued)
Calibration Range: 0-600g
Calibration Adjustment: Internal Calibration
3. Departure from Nominal Value:
Maminsl Ve Stardard Value Bvaragy Roadng Camection Uncertainty Corvmriage Fackar
g ] [ o1 {9 L3} L g ) L]
Uniazd 0.0000 0,000 1.000 0.00082 100
01 01000 0. 100 0000 0.00082 200
05 0.5000 .50 0,000 000082 200
1 10000 1000 0600 100082 200
2 20000 2000 0000 100082 200
5 50000 5000 0000 e 20
18 100000 10.000 00m 000082 200
2 20,0000 000 0000 0.00082 2.00
50 50.0000 50,000 0000 000052 2.00
100 100,0001 100008 0000 0.00053 200
150 150.0001 150,000 0000 000064 2m
200 200.0002 200,000 0.000 000 200
00 300.0002 299,939 2.001 00003 2.00
400 400.0003 349 830 0.002 Q0010 200
S00 I| 500.0003 409 587 0.003 Q0011 .00
600 J £00.0004 599546 0.004 o001z 20

The reporied Lncerainty of measurement was hased on & standard unesstanty multipked by 3 coverage factor & , provkdng 3
eve! of corfidence of aporowimatety 95 %,

/3

F-CS5-1L2 Revsian: 01 Data: 20-09-85

B Echinmert - Eusciita ic Balaree
‘eriel oy riatict, 5001
4 BCUDEIIL Dy AETOR LR
wlvahss | Standard Vanw | swcrage Hesding Croe (LT Urcertainty (U U+ | Direr | Jucherent dTztal € ¢ lungermerd )
Total rror Henalt
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DQE Services Ca..Lad.
DQE Services 32 Soi Ladprie-Wanghin 55, Ladpeso-Wanghin Ril, Ladprao, Ladpeao, Bangkok 10230
Phore : +66 (012 538 2054, Email ; daeservicesinfoigmail com Wt T
CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page lof5
Customer : United Analyst and Engineering Consultant Co.,Ltd. (Head Office)
Address : 380iU ke 41, Sukd it Road, Bangchak, Phrakh Bangkok 10260
Location of calibration :  Laboratory 315
Equipment : UV-Vis Spectrophotometer
Manufacturer : Agilent Technologies
Model : Cary 60
Serial Ne. : MY 15410009
ID No. : UAEWAT.020/2558
Received Date : 7 May 2024
Calibration Date : 7 May 2024
Issue Date : 9 May 2024
Condition Instrument : Good
: - by: L
Calibrated by Ty o Approved by fatan
{ Mr.Tanawut Rittidach } { Ms. Chonthicha Sangngem )
Technical Manager Quality Manager
The pabilizy af' ity racenhifity i ' it of |
dasds ki ; nat tha i Tl g with the prior written approval of the DXE Services Ca., Led.
'
wnasluasufL:
DOE Services Co.,Lid.
DQE Services 20 LadpsrWanghin 35, Ladprao-Wanghin Rd. Ladpran, Ladprso, Bangkek 10230
Phone : +i6 (M2 538 2054, Email : dgeservicesinfodgmail.com sacrem iz
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 3 of5
Calibration Results : Without adjustment
Photometric Accuracy :
Wavelength CRM: Values UUC Reading Correction Uncertainty Coverage factor
(mm.) (Abs) (Abs) (Abs) (Abs) L3
0.0000 0.0000 0.0000 0.0028 2.00
-~ 0.5780 0.5747 0.0033 0.0031 2.00
1.0484 1.0438 0.0046 0.0029 2.00
2.1876 2.1832 0.0044 0.0080 2.00
00000 0.0000 0.0000 0.0028 2.00
e 0.5595 0.5581 0.0014 0.0034 2.00
1.0239 1.0231 0.0008 0.0035 2.00
2.1230 2.1219 0.0011 0.0080 2.00
0.0000 0.0000 0.0000 0.0028 2.00
(L5230 05184 0.0046 0.0030 2.00
465
0.9633 0.9614 0.0019 0.0029 2.00
1.9753 1.9731 0.0022 0.0070 2.00
(L0000 0.0000 0.0000 0.0028 2.00
0.5181 0.5150 0.0031 0.0031 2.00
546.1
1.0002 (L9964 0.0038 (L0033 2.00
1.9973 1.9914 0.0059 0.0088 2.00
0.0000 0.0000 0.0000 0.0028 2.00
%iig 0.5517 0.5485 0.0032 0.0030 2.00
10803 1.0772 0.0031 0.0030 2.00
2.0373 2.0293 0.0080 0.0080 2.00
0L0000 0.0000 0.0000 0.0028 2.00
35 0.5591 .5565 0.0026 0.0031 2.00
1.0518 1.0482 0.0036 0.0030 2,00
1.9274 1.9202 0.0072 0.0079 2.00

wenazzluaauay

DOQE Services Co, Lid
DQE Services 2 Soi Ladpro-Wanghin 55, Ladprac-Wanghin R, Ladprao, Ladgeso, Bangkok 10230

WScTISLTI 1S

Phane : 466 (0)2 538 2054, Email : daeservicesinfoi@gmail. com

REPORT OF CALIBRATION
Certificate No.:  SP24-018 Page 2of 5
Envir Condition :  Ambient Temy 255 °C
Relative humidity 55+ 20 %RH
Calibration method : In-house method CP-01 Based on ASTM E275-08
Certified Reference Materials :

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is traceable to the International System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Starna Scientific Limited

Spectral Band Width of UUC : 1.5 om.
Scan Speed of UUC: 60 nm/min
Scan Interyal of UUC : 0.15 nm.

lution of UUC : Pt ic  0.0001 Abs.

Wavelength 0.1 nm.

(enanslunaun

DQE Servicss Co, Lad.

DQE . +2 Sai Ladprao-Wanghin §5, Ladprao-Wanghin Rd., Ladprso, Ladprao, Bangkok 10230
Services
Phorse : +66 (012 538 2054, Email : dgeservicesinfodigmail.com M ot
REPORT OF CALIBRATION
Certificate No. : SP24-018 Page 4of 5
Photometric Accuracy :
‘Wavelength CRMs Values ULIC Reading Correction Uncertainty Coverage factor
(nm.) (Abs) (Abs) {Abs) (Abs) k
5% 0.0000 0.0000 0.0000 0.0050 2.00
0.7469 (1.7435 0.0034 0.0057 2.00
257 0.0000 0.0000 0.0000 0.0050 2.00
0.8674 0.8639 0.0035 0.0060 2.00
44 0.0000 0.0000 0.0000 L0050 2.00
1
0.2919 0.2907 0.0012 0.0051 2.00
42 0.0000 0.0000 0.0000 0.0050 2.00
1]
0.6430 0.6402 0.0028 0.0055 2.00

wonsslunauey




DQE Services Co, Lid. DQE Services Co.Lid,
% 32 S Ladproo-Wanghin 55, Ladpras-Wanghin Rd., Ladprao, Ladprao, Bangkok 10230 1 . . il 4 . Ladprao-Wi in RuL, , Lattpras, Bungkok 10230
DQE Services m_ Services 5 Ladsrao-Wanghin 55, Ludprsa-Wanghin R, Ladpruo, Laigras, Bang
Phigess - N O (6 203, ol deparvion £ Coa o Foriiat] Phaoe : +66 (012 538 2054, Email ; dqeservicesinfo@gmail.com s
REPORT OF CALIBRATION CERTIFICATE OF CALIBRATION
Certificate No. : SP24-018 Page 50of 5
Certificate No.:  SP24-008 Page 1 of3
Wavelength Accuracy :
CRMs Values UUC Reading Correction Uncertainty Coverage factor Customer :  United Analyst and Engineering Consultant Co.Ld, {(Head Office)
{nm.) (mm.) {mm. ) (nm.} 3 oy ) Banokal
e 1d 1 khumvit Road, Bangchak, Phrald ngkak 10260
24172 2420 028 0.18 200 Adarear & 3 Sof 4 ”
279.45 279.5 -0.05 0.18 2,00
Location of calibration :  Laboratory 315
28781 2879 0w 0.18 2.04
334.06 ERER] 016 0.18 2.00 Equipment : UV-Vis Spectrophotometer
36093 360.5 0.43 0.18 2.00
418.59 418.1 0.49 018 2.00 Manufacturer : Hitachi
44594 445.6 0.34 018 2.00
453.66 4533 0.36 0.13 2.00 Model : 1800
460.02 4598 0.22 018 200
Serial No. :  2021-064
536.59 5360 0.59 018 2.00
637.98 638.7 0.72 0.18 .00 IDNo.: UAE.WAS.006/2552
43138 430.8 0.58 018 2,00
472,50 4724 0.10 0.18 2.00 Received Date : 16 January 2024
51347 513.7 -0.23 0.18 200
528.88 5291 022 018 2.00 Calibration Date : 16 January 2024
57317 5735 033 0.18 200
Issue Date : |9 January 2024
585.35 5852 15 0.20 2.00
684,40 6851 0.70 018 2.00 .
Condition Instrument :  Good
740.72 7414 .68 020 2,00
T48.55 749.1 -0.55 018 2.00 o - : -
Calibrated by : J—u} |:“1) Approved by ‘?fa ﬂ'fb");
0703 o ol 018 2% ( Mr.Tansvut Rittidach ) { M. Chonthicha Sangngera |
BT9.28 B79.3 -0.02 018 2.00 Technical Manager Quality Manager
Remark ;- ULC = Unit Usder Callnetion o resll s app Ao thee i ety and wis found shown on date and. i ly.
- WiA = Not Avaiable
- The fesult " iy U i e s P e by o coverage okt &, 1 TGHUEIES Gapmlity ol e Lalwnaiiny aind 1 dssalilng e g ,
libaratiry, This oot her than i ful] cxceps with the prior wrimes sppraval of the DQE Servioes Ca., Lal.
which for s ge prodhabality of

- * Indicates non TIS1 acoredited

- End of Certificate - kaﬂat!;himymﬂ‘ lﬂﬂa’l’lhlmuqﬂ

FM-T08402 ROT 17112021

DQE Serviees Co. Ltd DQE Services Co. Ld.
bDaE Seryices 2o Ladprao-Wanghin 35, Ladprao-Wanghin Rl Ladprao, Ladprao, Banghok 10230 DQE Services 32 Soi Ludprao-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpean, Bangiak 10230
Phone : +66 {002 538 2054, Email ; dgeservicesinfignail eom T Phone : +66 (012 $38 2054, Email : dgeservicesinfo@gmnil.com o ST e
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. :  SP24-008 Page 2of5 Certificate No. : SP24-008 Page 3of5
Environment Condition : Ambicnt Temperature 25 = 5 E Calibration Results : Without adjustment
Relative humidity 535 +20 %RH Photometric Accuracy :
Wavelengih CRMs Values UUC Reading Correction Uncertainty Coverage factor
Calibration method : In-house method CP-01 Based on ASTM E275-08
(nm.} (Ahs) (Abs) {Abs) (Abs) k
D000 .| h] LOO2E 2.00
Certified Reference Materials : ¢ %000 0000 u
0.5780 0.575 0.0030 0.0031 2,00
420
Material Serial No. Certificate No, Due date L0484 Li46 0.0024 0.0029 200
2.1876 2.186 0.0016 0.0080 2.00
Absobance Standard set 25760 115663 25 October 2025 0.0000 0.000 0.0000 0.0028 2.00
0.5595 0.558 0.0015 0.0034 200
Absobance Standard set 25757 115638 25 October 2025 440
10239 1.024 -0.0001 0.0035 200
Wavelength Standard set 25806 115657 25 October 2025 21230 2121 0.0020 0.0079 200
0.0000 0.000 0.0000 0.0028 2.00
Wavelength Standard set 25758 115665 25 October 2025 0.5230 0.520 0.0030 0.0030 2,00
465
09633 0.961 0.0023 0.0029 2.00
Traceability : This cerlilication is traceable to the International System of Unit maintained at National - 19753 1975 005 0.0070 2.00
L B s 0.0000 0000 0.0000 0.0028 2.00
I of {ards and Technology (NIST) through Starna Scientific Limited
05181 0516 0.0021 0.0031 2,00
546.1
Spectral Band Width of UUC ; 40 am. 1.0062 0.399 0.0012 0.0033 2.00
1.9973 1994 (L0033 00084 200
Secan Speed of UUC: 200 nm/min 0.0000 0.000 0.0000 0.0028 2.00
0.5517 0.550 0.0017 0.0030 2.00
590
Sean Interval of UUC3 &1 “mm. 1.0803 1080 0.0003 0.0030 200
2.0373 2032 0.0053 0.0080 2.00
fUUC : Photometri 0001 Abs.
R = . 0.0000 0.000 0.0000 0.0028 200
Wavelength 0.1 nm. s 0.5591 0.558 0.0011 0.0031 .00
1.0518 1.051 0.0008 0.0030 2.00
' 1.9274 1.823 0.0044 0.0079 v 200
wndslumunu wonatstamun

FM-TOE-02 ROT 17112020 FM-TOR-02 ROE 1112021



DOE Services Co., Lid,

32 Soi Ladprao-Wanghin 55, Ludprao-Wanghin Rd., Ladprao, Ladprao. Bangkok 10230

DHE Services Co. Lid.

32 Soi Ladprso-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ludpeao, Bangkok 10230

POE services BOE s rvices
Plwne @ +66 (112 538 2034, Email : dogeservicesinfodgmail.com RACTARTR THE Phaone : +66 1012 538 2054, Emuil ; dgeservicesinfoimgmail.com T
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-008 Page 4 of § Certificate No. : SP24-008 Page Sof5
- ‘Wavelength Accuracy @
Photometric Acturacy : CRMs Values | UUC Readi Correctd Inty Coverage factor
Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor fam) Gt (nm.) (nm.) k
(mm.} {Abs) {Abs) (Abs) (Abs) k 241.54 2411 044 018 2.00
(L0000 0.000 0.0000 0.0050 2.00 279.40 2789 0,50 018 2.00
4 0.7469 0.748 -0.0011 0.0057 2.00 288,70 2R80 0,70 018 2.00
57 0.0000 0.000 0.0000 0.0050 2.00 334.22 3338 042 0.18 200
0.8674 0.865 0.0024 1.0059 2.00 361,26 3608 046 0.18 200
i 0.0000 0,000 0.0000 0.0050 200 41848 4182 028 0.18 200
0.2919 0.293 -0.0011 0.0051 2.00 246.70 4460 0.70 018 2.00
55 0.0000 0.000 0.0000 0.0050 2.00 45320 4531 (IR} 018 2.00
0.6430 0.641 0.0020 0.0055 2.00 460,06 459.6 046 018 2.00
536.90 536.4 0.50 0.18 2.00
637.94 637.6 0.34 018 200
440,74 440.1 064 018 2.00
47222 4720 0.22 018 2.0
51370 5135 0.20 018 2.00
528.72 5282 0.52 018 .00
574.60 5743 0,30 018 200
5B5.48 5850 0.48 0.20 2.00
684.63 684.2 0,43 018 2.00
740.27 740.0 027 0.20 200
748.28 7478 048 0.18 2.00
B07.16 RO6.8 0.36 018 2.00
87070 §79.2 0.50 018 2.00
Remark | - ULIC = Unit Under Calinmtan
= NIA = Mot Avaiable
- Thee nesu enps ~ My U i statedd 5 th | uncertainty multiplacd by the overage Guter &
which for & mormal destributin hility of by G5
\hj - * Imibcates oon TIS) accradiied \l‘j
AFIIAIUAN T BN INAIUAN

FM-TU8-02 RO1 L2t

FM-TOSE ROL L0

DQE Servives Co. Lol
DQE Services et Ludpro-Wanghin 55, Ladgeso-Wanghin Rd., Ladprar, Ladpran, Bangkok 10230

= 3 & = 2 y e
Phone ; +66 (012 538 2054, Email : dgeservicesim b gmail com :2.‘:.‘.‘8.22

CERTIFICATE OF CALIBRATION

Certificate No. :  SP24-001 Page 10f5

Customer :  United Analyst and Engincering Consultant Co., Ltd, (Head Office)

Address : 3 Soi Ud k 41, Sukl it Road. Bangchak, Phrakk g, Bangkok 10260
Location of calibration :  Laboratory 213

Equipment :  UV-Vis Spectrophotometer

Manufacturer 1 Hitachi

Model : U-2900

Serial No.:  21E22-009

ID No.: UAEWAT.051/2564

Received Date : 4 January 2024

Calibration Date : 4 January 2024

Issue Date : 5 January 2024

Condition Instrument :  Good

Calibrated by : V&-\d] ﬂf Approved by : “}{?‘ 53 ‘7}/]

{ Mr.Tannwat Rittidach ) { Ms. Chonthicla Sangngem |

Technical Manager Quality Manager
The calibration resssIt |5 appised only W the sbove catibnared irem and wes found accurase zs shown on e o place of califrtion ooky.

Tlig ENESUITTERTR, Gy LT U Jabomaiiary ammd b srusabily e rovupgiiod s abmdais sl b i unis of i roalkoed ot i sormaponling

nativnal sandands lsbomiore. This ceniflcans may not he reprduend ofher tkan in fll e with the priar wrinss approval of the DOE Services Co. Ll

DOE Services Co. Ll

DQE Services 32 Sot Ladpruo-Wanghin 55, Ladprao-Wanghin Rd., Ladprao, Ladpran, Banghkok 10230

Phone = +66 (012 538 254, Email © dgeservicesinfommgmail com e LTI Ty
CaLERATON bt

REPORT OF CALIBRATION
Certificate No. 1 SP24-001 Page 2 of §
Environment Condition : Ambient Temperature 25+ 5 o(_'
Relative humidity 55+ 20 “RH
Calibration method : In-house method CP-01 Based on ASTM E275-08

Certified Reference Materials :

wwnenslaruny

FM-308-02 ROT 1112020

Material Serial No. Certificate No. Due date
Absobance Standard set 25760 115663 25 October 2025
Absobance Standard set 25757 115638 25 October 2025
Wavelength Standard set 25806 115657 25 October 2025
Wavelength Standard set 25758 115665 25 October 2025

Traceability : This certification is ble to the I System of Unit maintained at National -

Institute of Standards and Technology (NIST) through Stama Scientific Limited
Spectral Band Width of UUC : 15 nm.
Scan Speed of UUC : 200 nm/min
Scan Interval of UUC ¢ 01 nm

Resolution of UUC : Ph i 0.001  Abs.

Wavelength 01 nm.

Lﬂﬂﬁ‘]‘ﬂlijQﬂ
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DQE Services Ca. Ltd.

DQE Services Co.,Lid,

DQE Services 25w Ladprao-Wanghin 53, Ladprac-Wanghin Rl., Ladprao, Ladprso, Bangkok 10230 DQE tibois 32 Soi Ladprac-Wanghin 53, Ladprao-Wanghin Rd,, Lodpro, Ladprss, Bangkok 10230
Phone : +66 10)2 538 2054, Email : dqeservicesinfogmail com ac-1mune et Phone : +66 (1112 538 2054, Emuil : dgeservicesimfodgmail.com brtleriihiinn
REPORT OF CALIBRATION REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 3of 5 Certificate No. : SP24-001 Page 4 of 5
Calibration Results : Without adjustment Photometric Accuracy :
Wavelength CRMs Values | UUC Reading Correction Uncertainty Coverage factor
Photometric Accuracy :
(nm.}) (Abs) (Abs) {Abs) (Abs) &
‘Wavelength CRMs Values UUC Reading Correction Uncertainty Coverage factor (L0000 0,000 (L0000 0,0050 2,00
{nm.} {Abs) (Abs) (Abs) {Abs) L3 23 (.7469 0.743 (L0039 0.0057 200
0.0000 0.000 0.0000 0,0028 2.00 0.0000 0,000 0.0000 0.0050 2.00
i 0.5780 0575 0.0030 0.0031 200 i 0.8674 0.462 0.0054 00059 2.00
1.0484 1.045 0.0034 0.0029 2,00 0.0000 0,000 0.0000 0.0050 2.00
L1376 4152 0044 20080 200 " 02919 0.289 0.0029 0.0051 2.00
0.0000 0,000 0.0000 0.0028 2.00 0.0000 0.000 0.0000 0.0050 2.00
oy 0.5595 0.558 (L0015 0.0034 2.00 350 0.6430 0.641 0.0020 0.0055 2.00
10239 1.023 0.0009 0.0035 2.00
2.1230 2,125 -0.0020 00079 2.00
0.0000 0.000 0.0000 0.0028 2.00
s 0,5230 0.520 0.,0030 0.0030 2,00
0.9633 0.961 0.0023 0.0029 200
1.9753 1975 0.0003 0.0070 2.00
0.0000 0,000 0.0000 0,0028 2.00
SiEi 05181 0.516 0.0021 0.0031 2.00
1.0002 0.997 0.0032 0,0033 2,00
19973 1.993 0.0043 0.0084 2.00
0.0000 0.000 0.0000 0.0028 2,00
s 0.5517 0.550 0.0017 0.0030 2.00
1.0803 1079 0.0013 0.0030 2.00
20373 2.032 0.0053 0.0080 2.00
00000 0.000 0.0000 0.0028 200
0.5591 0,558 0.0011 0.0031 2,00
& 1.0518 1.050 0.0018 0.0030 2.00
1.5274 1923 0.0044 0.0079 o 200 '
Tt BIPTTUPN wnaslumun

FM-M08-02 ROD 1112001

DHJE Services Co. Led.
DQE Sarvicas 3 Sui Ladprae-Wanghin 55, Ladprao-Wanghin Rel., Ladgrao, Latpouo, Bangkok 10210
Phone : +66 {012 538 2054, Email : dqeservicesinfoi@gmail com e T
REPORT OF CALIBRATION
Certificate No. : SP24-001 Page 5of 5
Wavelength Accuracy :
CRMs Values | UUC Reading Correction Uncertalnty Coverage factor

(nm.) (mm.} (nm.} (mm.) k
4172 241.2 0.52 018 2.00
27945 279.0 045 0.18 200
2R7.81 2874 041 018 200
334.06 3333 0.26 018 2.00
360.93 360.6 033 018 2.00
418.59 4184 019 0.18 2,00
44554 4458 014 0.18 200
453.66 4534 0.26 018 2.00
450.02 4598 0.22 018 2.00
536.59 536.4 (ALY 018 2.00
637.98 638.0 -0.02 0.18 2,00
43138 4312 0.18 0.18 2.00
472.50 4725 0.00 018 2.00
51347 5134 007 (143 200
52888 528.9 102 0.1% 200
57317 5734 0:23 018 200
58535 585.2 015 0.20 2.00
684,40 684.4 00K 018 200
T40.72 T41.0 -0.28 0.20 2.00
T4B.55 T48.8 =025 018 200
BO7.03 8071 -0.07 0.18 2.00
87928 8795 022 018 2.00

Remark © - UDC = Unit Under Calinratian
= NiA = Nat Avaisble
= The resualt exganded uncertainty of messsremen L is sated as the standard unceriainty of messarement muiptisd by fhe coverags facior &,

151 COVETREE B rv of appronc “
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,  Food hdemal Labaratary Sendce Center CALIBRATION D081

Calibration Certificate

Certificate No.: 2402283-002-01
Client name: UNITED ANALYST AND ENGINEERING CONSULTANT €O, LTD.
Address: 3 SOI UDOMSUK 41, SUKHUMVIT ROAD,

+ Prakh 10260

Page 1of 4
Equipment: Electronic Balance
Manufacturer: METTLER TOLEDOD
Model: XSR205DU
Serial No.: C210685394
ID No.: UAE.WAD.010/2565
Order No.: 2402283
Operation No.: 2402283-002
Date of Receipt: 2 April 2024
Date of Calibration: 2 April 2024
Calibrated by mrierawut Prapewuttipong Approved by %
Scientist { Mr.Pheraphat Tuanjit }
Manager, Division of Calibration Laboratory

Date of Issue: 9 April 2024 ible for the Team
The i are for a ility of app: 95%

This Certificate is issued in aocordance with the conditions of acoeditation granted by the Thal Laboratory Accreditation Scheme
which has assessed the measurerment capability of the laboratory and its traceability to retognized national standards and Lo the
unés af messurement realized st the cormesponding rational standards laboratory. This certficate may not te reproduced other
than in full -except win the prar written approval of the National Food Insbtute.

F-C5-009 Reveuan: 01 Date: 20-04-65
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Food indusinal Laborairy Sence Cerver CALIBRATION D081 Food ndusinal Laborary Senice Certer CALIBRATION 0081
Certificate No.: 2402283-002-01 Certificate No.: 2402283-002-01
Equipment: Eletrofic Balace Manufacturer;  METTLER TOLEDD Equipment: Electronic Balarice Manufacturer:  METTLER TOLEDG
Modal: 5220500 Resolution:  0.00001 g / 0.0001 g Modet:  %SRZ0SDU Reselution:  0.00001 g/ 1.0001 g
Serial Mo.: C2106853%4 1D Now: LAEWAO.010/2555 Sarlal No.: C210685384 10 Mot LAE WAL D10/2565
Copacltyr 220 g Capacity: 720 g
Date of Calibration: 2 apre 2024 Page 2ol d Date of Calibration: 7 spel 2004 Page 3af 4
[« Amhient M8 05 T Relabve Fumidey: 995 = 25 % Calibration Results;  (Continued)
Place of Calibration: Laboratery, UNTTED AMALYST A%D ENGINEERENG CONSULTANT CO,, LTD. i N 0-80g
Condition of Equipment: Good Condeion Calibration Range:
e Calibration Adjustment: Intemnal Cafibration
Condition of This Results of Calibration:
1. Calitwation Method: NFL Mothod W-MADIL  In-House Method based on UKAS. Lsb 14 : 2019 3. Departure from Nominal Value: (Range: 0 - 80 g ; Resolution: 0.00001 g )
1. Heferencs Standards:
Reference Standard ~ Maodel Serial No,  Calibrated By ~Certificate No.  Due Date Mo Value Standard Ve Arverage Reading Correctian Uneertainty Cowerage Factor
Standard Weight Class E2 1mg o 200G B505567572 s MEFN0SIS B Apri 2024 £ o £ a3 ¢ o3 P . A
Instrument Model rial N Calibrated By  Certificate No.
adel Serial No T Unlaad .000000 200000 2.00000 0.0000086 200
Thermio-Hygro Meter 6O8-H1 WFLETH D16/23 Quaity Rebom QRI-03 4 February 2025
S pb carnl e e S DT 001 0.001003 000001 .0 00000083 200
4. Thes cortficate was conified anky for the instrument we calibrated 1005 A.005003 0.00500 A.00000 0.0000082 200
5. Thet result of calioration was found accurate s shawn an datn and place of calbration anly. o1 2.010003 003000 000600 0,0000085 200
I .| i 005 1045555 002000 0.00000 00000036 200
1. Repeatability of Reading: i8] 0100011 010000 0.00001 0.000011 200
05 0.500016 50001 1.66001 1000114 200
Hominal Value  § g ) Standare Deviaton of Reading tgl
i e 1 100001 L0007 -0.00002 1.000015 200
i 0.0000052 ¥ 2000023 20001 2.60001 1000017 200
160 1000138 5 5000017 5 60002 100000 0000020 2o
i Lot 10 10000005 .00 0.00001 0.000026 200
2. 0f1- Conter Brvort b 20000031 0000101 100003 0000037 200
Amassof 100 g wes paced and Mowed b vancus pesElan or pan
Eil 30 009041 30.00001 1,00003 0.000050 200
The batence reading abitaired is given [n the table.
/ 5 50.000028 50.00002 0.00001 £.0000ES 200
]( &6 o \ 8 60000068 4000007 0.00005 c.anii1 200

ool

&
1 [ 2 3 a 5 3 (Mandmum Difterence)
L g lt g yleg alt gdlt e 3l ol Lg 3
| son.coon | 1000001 | sssees | sseess | snoscer | soncos Q.0001

FCS012 Revison: 01 Date: 20-04-65

F-C5-012 Revisan: 01 Date; 20-04-65
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Food Industal Labaratory Sendce Cerver LIBRATION 006 CALIBRATION 0081
Calibration Report Calibration Certificate
Certificate No.: 2402283-002-01
Equipment: Eictronic Balance Manufacturer:  METTLER TOLEDO Certificate No.: 2400141-001-01
Moel: KSRI0SDL Resolution:  1.00071 g/ 0.0001 g Client name: UNITED ANALYST AND ENGINEERING CONSULTANT CO.,LTD.
Serial No,; 210685394 10 No.t LIAE WAL 010/2565 Address: 3 Sol Udomsuk 41, Sukhumvit Road,
Capacity: 120 g * 10260
Date of Calibration: 2 apni 2004 Page 4 of 4
(Continued) Pogaiul3
Calibration Range: Bl - 2009
Calibration Adjustment: Internal Calibration Equi nt: CHAMBER (Hot Air Oven)
3. Departure from Nominal Value: (Range: &1 - 200 g ; Resolution: 0.000L g )
Manufacturer: MEMMERT
Pirinal Yaske: Standard Value #erage Reading Carreition Urcertainty Coverage Factar
[ (g 3 [ (91 (= g1 I3 Model: UF 55
50 2000010 20,0001 20000 0.00015 200
1o 100.00006 100.0001 2.0000 10015 200 Serial No.: B216.1666
0] 11000007 1106001 20000 000016 200
120 120.00009 120.0000 Q0001 000017 10 ID No.: UARWAD.027 /2559
130 13000010 130,000 00001 100119 200
14 14000014 1400000 0.0001 100020 200 Order No.: 2o
150 15000004 150.0001 4.0000 100021} 200
Operation No.: 2400141-001
160 160006110 1600001 0.0000 100022 200
170 17000012 170.0001 0.0000 000023 200 Date of Receipt: i v sass
b1} 20100016 200.0002 00000 000028 200
Date of Calibration: 11 October 2023
Calibrated by App d by
Seiantist { Mr.Pheraphat Tuanfit )
Manager, Division of Callbration Laboratory
Date of Issue: 16 October 2023 far the Team
The are for a af 95 Y.

The reported uncenainty of measurement was based an & standard uncenainy multipied Dy @ covenage factor & | providing a

leved of canfidence of approximately 95 %

L 1.1 R

This Certificate is issued in accordance with the condtions of sccrediation granted by the Thal Laboratory  Accreditaton schame
which has assessad the measusement capabiity of the [aboratary &nd its traceabdity to recognized national standscds and 1o the units
of measurement reafized at the comesponding ratonal standards [aboratory. This certificate may not be reproduced cther than in full
except with the prior written aporoval of the National Food Instiuts,

F-C5-012 Ravision: 01 Date: 20-04-65

FL5-009 Renigion: 01 Date: 20-04-65
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Calibration Report Calibration Report
Certificate Na.: 2400141-001-01 Certificate No.: 240014100101
Equipment: CHAMBER {Hat Alr Cven) Equipment: CHAMBER (Mot Air Oven)
Model: LRSS Serial No.:  B216.1666 Model:  UFSS Serial No.:  B216.1666
Resolution: 0.1 "C IDMNo:  UAEWAD.D27/255% Resolubion; 0.0 °C  IDNo:  LIAEWAD.027/2559
Manufacturer;  MEMMERT Manufacturer:  MEMMERT
Date of Calibration: 11 etober 2023 Page 2of3 Date of Calibration: 11 October 2023 Page 3af 3
Calibration peint: 104.0, 140.0 and 180.0 °C
Location: Laboratory, Floor 2, UNITED ANALYST AND ENGINEERING CONSULTANT CO..LTD, Calibration result: =
Environment Condition: Ambient Temperatue (28 = 1 ) °C Calibration | Temperature | Roiative | Line Vaitage 2 pd
Relative Humidity (63 £ 2 ) % fphdtren) s A o 3 i
Line Voltage ( 2B £ 1) ver Lo bt e 2454 i 2
Max 83 65.1 2293
Table1 : ing of
Calibration Measured Temperature (°C) @ Sensor No.
Condition of this results of Calibration: point (Sensor No.9 is REF) <
1, This instrument was calibrated by insert 9 standard thermometer into its chamber and calibration according to o) 1 72 %3 a4 25 76 7 T T =0y
W-TE-D14 Basad on TLAS G-20-1/02-08 (E): Guidelines for Calibration and Checks of Temperature Controfied Enclosures. 1040 104.05 | 103.98 | 109.02 | 104.08 | 104,00 | 10405 | 103.95 | 105.07 | 104.00 053
- The temperature scale used was based an IT5 - 90. 1400 140.09 | 139.99 | 13991 | 140.05 | 139.99 | 13991 | 139.97 | 140.26 | 132.97 0,73
- All data show below were final values and the initial data may be obtained upon request. 180.0 180.46 | 18033 | 180.25 | 180.28 | 16033 | 179.96 | 180.31 | 180,64 | 180.16 0.90
Z Standard $ Table 2 : of Ch Result
Instrument Model Serial No./ID No. | Certificate No. Dus Date Through UUC* Setting uuC* reading (°C) Stabllity Overall
i HETIA My45016854 °g MIN MAX | Aver; &
gl TE&E0380-01 | 22mpel2024 | NATIONAL FOOD L) ks te) Q) L5l
with sensor RTD [y p——— INSTITUTE 104.0 104.0 104.0 104.0 0.080 0.18 0.38
3. This certificate Is traceable to International System of Units (51 Units). A0 LG, | 0L | 4984 oS $a8 BaF
4. This certficate was cartified anly for the instrument we calibrated, 1500 Ll 4 100 L o Ll
5. This result of calibration was found accurate as shown on date and place of calibration onby. 2 e = ;
5. Candition of Callbrabad e : Good Note ::T:Euomul:\tmumlmc;::u? Stahility * and * Loading effect {20% of Temp Uniformty)
UUC Description © b lngnbi :
S ¢ - & T i Stability = Qne-half of the greatest of at any one sensors,
i o bl ke & ADA0-A00 IR IRI for at least half an hour after reaching steady state.
Fresh air Damper . Open  Position D y =The difference of at any sansors and the measured
Close. temperature at the reference location which are observed at the same time.
|- | Mot availatie Overall Varistion = The difference of the maximum and minimum I ration time,
7. Result of Callbratian : Without adjustment || After adjustment The report uncertainty of measurement was based cn standard uncertainty multiplied by caverage factor k= 2, providing o
& level of confidence of approximately 85 %,

F-C5-012 Revison: 01 Date: 20-04-65 F-C5-012 Revision: 01 Date: 20-04-55

&% DKSH &%= DKSH

2, Ceriificate No.; £24240057 Page: 20f2
= Certificate of Calibration
Calibration Results:
b Before Adjustment
i . ifil . Standard Unit Under Calibration Coverage Factor
Equipment; CONDUCTIVITY METER Certificate No.: C24240057 Corraction Uncartainty (%)
Madel Lab 855 Issued Date: 11 March 2024 Conductivity Solution Reading (k)
Serial No. (or 1D.): 16300356 Jab No.: WO-00020309 25000 pSiom 267 Siem 1700 pSicm 2.00 0.21 uSicm
Manufacturer: 5l Analytic Page: 1of 2 14130 Slem 1428 uSlem 150 uSfcm 2.00 2.0 uSiem
Elecirode Serial No, 16070067 Model;  LF413T Brand : Sl Analytic 1113 mSiem 1084  mSicm 29 mSiem 200 087 mSfaT
Candition: In Condition
After Adjustment ; al 1413 pSicm
Customer: United Analyst and Engineering Consultant Company Limited Standard Unit Under Calbration . oweTage Ladior .
3 Soi Udomsuk 41 Sukhumvit Road, ) Correction Uncertainty { £}
Conductivity Salution Reading [k}
Bangckak, Prakanong, Bangkok 10260 Thailand
25000 uSiem 5.9 uSiem 0800 uSlem 2.00 021 uSlem
1413.0 ™ 1413 S 00 Sicm 2.00 9.0 Siem
Environment Condition;:  Temperature 23 © S 2 C HEim HEE L ’
Humidity 50 wRH  t 15 wRH L3 mélem 1075 mSlem 38 mSfem 2.00 087 mSfem
Calibration Flace: Environment Laboratory, DKSH Technology Limited.
2533 Sukhumvit Road, Bangchak,
Phrakhanong, Bangkok 10260 Thailand
The End of Certificate
Calibration By: Mr. Pongpisut Suebchantha
Calibration Date: 11 March 2024
The Method used: In house methad, CAL-WI-48, base on ASTM D 1125-14 and D 839114
Traceability: This certificate is raceable to the SI Units maintained by CRM of NIST{SRM)
through GPA chem Co., Ltd. (ISONEC 17034) Certificate No, 960753, 890581,
800583
Wb DS
I _ S0NZm -
(Mr.Pangpisut Susbchantha) (Mr.Nitinun Srihawan)
Parson in charge Authorized signatory
d the units System ol Units (59, It il
natianal standars o ofher recogrezed national standard laboraiones.
Tre rressurament uncarnioty §laled & Iha expanded uncaranty which is ottsinad ipied by e factoe (k=) o
proide  fevel of confiderioe of appreimately 5% It e the Guite 1o Expenssion o Lncertainy (BUM).
Thisss resilts may be affected by deviations from specfied canditians. The sty relate only bo the hers teated, caibalid or samplec. The repor shal not be
reroduced axceot in full without aporoval of DKEH Technaokoy Limited.
At Birusses e Tulsd S v Bompmnn e TuTal dofe
DHEH Technotogy Limied OKSH Techeology Umied
0 mums vt e e Tan A4S 10260 2533 A D
Fhane: a0 5538 7000 - Eav o cobraAan P ‘l H e e T e Bl e ot o Webi : 1 '
o tones !lﬂ‘)'l.lg&l ) eng ﬂ')‘l.l{gﬂ
Pelivering Growth - in Asia and Beyond, CALFM-CZR-00 12 Sap 2022 Delivering Growth - in Asia and Beyond. CAL-FM-CN-00: 12 Sap 2022



